Acc. NO 


STEAM ploughing EXPERIMENTS IN THE AIRA 

ESTATE, KHERT, UNITED PROVINCES 

• * 

BT 

jB. C, BURT, B.Sc. 

Deputy r>irector of- Agriculture, Centred Circle, United Provines. 


A RECENT bulletin issued by the Bombay Agricultural 
Department- contains some comparative estimates of the cost of 
steam ploughing by different systems. The writer, Mr. Musto, 
Agricultural Engineer, arrives at the conclusion that only two 
systems are worth seriv>U8 consideration and of these he prefers 
the double-engine .sj’^stem to the direct-traction system which has 
come iuto vogue in recent years. A brief account of some results 
actually’ obtained with the latter system may, therefore be of 
interest. 

With the small holdings which are the general rule in the 
United Provinces, it is obvious that mechanical ploughing must 
be limited to certain special cases, such as the reclamation of 
jungle land and the eradication of deep rooted weeds, c.ff., 
Kans {Saccharum spontanewn) and Bainsura {Pluchea lanceo- 
lata). For these classes of work the direct traction system 
possesses seve^l advantages, and in fact the high initial cost 
and uiFwieldiness of the double-\ingine system would probably 
make, its use impracticable on account of the relatively small 
areas. ' • • 

.. .Birdar J ogendra Singh, file owner of a* large estate in the 
Kheri district, asked for the assistance of tjie Agricultural 
Department* in bringing a large area of -Tliao jungle and grass 
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land under cpltivation. Cultivation in this neighbourhood is 
extending, but the cost of digging the land by hand is heavy and 
the process is slow. The* land to be ploughed differs considerably 
from the average of the prevince, being heavy grass land covered 
in places with light ./Aao jungle ; the soil being recent alluvium 
and in places very sandy, was comparatively simple to‘plough, 
particularly as it was always moist; but the thick turf, such as 
is rarely met with in the plains of India, made the work heavy, 
and special ..arrangements were necessary to break up the large 
clods. 

The plant used was supplied on hire by Messrs. Burn k. Co., 
and consisted of a Garrett Single Cylinder Tractor of about 25 
B. H. P., fitted with extra wide wheels and the usual acces¬ 
sories for direct ploughing. Coal being exceedingly expensive 
locally, and sufficient wood fuel unobtainable, the tractor was 
fitted with oil-burning apparatus for liquid fuel. The fuel was 
obtained from the Asiatic Petroleum Co., and cost 4 annas 6 pies 
per gallon delivered at the site which was 2G miles by kachcha 
road from the railway. For convenience in transport the oil was 
packed in ordinary four-gallon kerosene oil tins, the leakage in 
this way being less than in barrels, and the empty tins, being 
readily saleable locally. 

The ploughs used included three sets of three-disc Chit- 
tanoonga ploughs, constructed for use with a tractor ploughing 
furrows 10" wide, and capable of ploughing 12" deep. Deep cul¬ 
tivation not being essential, the actual work done rarely exceeded 
8" in depth, and was frequently less. As a rule, two sets of these 
ploughs were used—nine furrows proving too much for the engine 
on this land.' 

A Ransomes’ special tractor plough, with four breasts, was 
afterwards added for use in the heavier jungle where the roots 
were a serious hindrance to the disc ploughs. 

In order to reduce the large clods formed by both the disc 
and share ploughs, two disc harrows were afterwards attached 
behind the ploughs. These were not designed for tractor work, 
and were purely a makeshift ; thay answered our purpose 




Fig. 1. The result of ploughing typical Jhao Jungle Fig. 2. The effect of ploughing with the addition 

without the cultivator attached. cf the cultivator. 
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better than might’be expected, in ‘^pite of ^he feet that they 
were too light and the discs (10") too stnalL The discs cut up 
the heavy sods turned over by the ploughs, and left the land 
in suitable condition for further cu’Civation by bullocks, or for 
^we'athering. Until these disc-barrows were* introduced the land 
was left *80 rough that no furl her cultivation would be possibl§ 
until thoroughlj’^ weathered. A drsigii lias now been obtained 
for a disc cultivator with a d<nibie row of discs, suitable #or 
regular use with a tractor. 

Our experiments indicated that for this class of work the 
single cj’linder tractor was hardly powerful enough, as even on 
the best land we could not plough on the top speed. A com¬ 
pound engine of about 40 B. H. P. would probably have done 
better work. 

Ploughing was carried out in theusua. way, by opening a 
centre furrow and then gathering and ploughing round. 

An area of about one hundred acres was ploughed, and the 
following results were obtained on a four hours’trial run, on 
heavy grass land, after the staff had been trained and a number 
of minor adjustments made :— 


Time (including all stojM for water) 

... 4 hours. 

Area ploughed 

... 

... 0,800 square yards. 

Fuel conHoniptioii 


... 18*0.'i gallons crude oil. 

Coat at Ah. 4-6 per gallon 

... 

... Rs. 5-1-3. 

CoHt of oil per acre ... 

... 

.. Bs. 2-9-0. 

litialilis/iment. 


Bs 

Foreman ... 

... 

... 100 per mensem. 

Driver 

• 

... 30 „ „ 

Three ploughmen ® Bs. 10 

... 

... 30 ,, ,, 

Bullocks md driver for water-cart 

... 

tloolies 

• 

... 24 ,, 


Total eBtablishiiient S14 


The area ploughed per month may be put at 100 acres, 
allowing for'an eight hour ploughing day and for a six day week. 
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pins an allowance, of two days for unforeseen stoppages or for 
shifting to new work. 


Cost of eatablisbia^nt per ftcje 

Capital coat of the tractor landed 
„ ,t ploughs 

„ „ a proper disc cnltirator .. 

„ „ water-carts and accessories 


Its. A. r. 

2 2 3 

9,000 0 0 
760 0 V 
... 3fi0 0 0 

... 400 0 0 


Total Bs. 10,600 0 0 

Interest, depreciation and' repairs at 26 per cent, per 


annum 


3,625 0 0 per 

annum. 


For work of this class a ploughing season of eight months 
can be safely anticipated, so that, assuming the engine to be idle 
during the rains (which is not necessarily the case), the deprecia¬ 
tion and interest charges amount to Rs. 2,625 for 800 acres 
ploughed or Rs. 3-4-6 per acre, making a total ploughing cost 
per aero of Rs. 7-15-9 or in round figures Rs. 8 per acre—as 
compared to Rs. 15 per acre, the minimum cost of hand-digging 
to a less depth. 

It is quite likely that it would not be possible to work up tf) 
this standard in actual practice when ploughing throughout the 
season, but, on the other hand, better woi’k would be done as the 
staff gained experience, and it would probably not be necessary 
to keep a working foreman on Rs. 100 per mensem constantly in 
attendance. It was found that, the native drivers (Sikhs—two 
were trained) were quite capable of managing the engine and 
ploughs after training. Supervision was necessary in two direc¬ 
tions, firstly, in arranging for stores and oil and for laying out the 
work so that the tractor worked to advantage (this is primarily 
a matter for the owner of the land or his agent and requires no 
technical skill) ; secondly, the engine and ploughs require 
periodical inspection to see that they are correctly adjusted and 
working to advantage. As the staff gain experience, this in¬ 
spection may be done at longer intervals, as there is little to get 
out of order if reasonable care is observed. 
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Crude oil forrts a convenient form of fuel for work of this 
kind on account of its portability and economy in first cost, when 
the ploughing is done at a distance froih a railway station. In 
addition, a saving of establishment ie effected, as no stoker is 
necessary, and there is an economy in *fueL when the engine is 
stopped^ since the oil can be turned off so long as a small head of 
steam is maintained. Starting from cold, it is 6rst necessary £o 
raise about 5 lbs. steam pressure wit}? wood or other fuel before 
the oil injector can be started (the* oil is sprayed into the fire 
box by a steam -jet) ; steam is quickly raised once the oil jet is 
started, and the time taken is rather less than with coal. It is 
stated by makers of this type of engine that about 2 lbs. of oil 
(density *924 to '950 <<0 G0“ F., calorific value 19'530 B. T. U.). 
are required per brake-horse-powor hour ; no accurate measure¬ 
ments of pow were possible under the conditions of these ex¬ 
periments, but this estimate appeared to be fairly correct. 

It may bo added that, the oil-burning apparatus is detach¬ 
able and that the engine Can be fitted to burn coal or wood in 
about half-.*ii-hour. 

Naturally the cost of ploughing per acre will vary enormous¬ 
ly wijbh the land to be ploughed, and the amount to be charged 
for interest and depreciation will always be a matter of opinion. 
It has been sfiown, however, that the cost of breaking up virgin 
land is reasonable, and that it is much less than that of hand- 
digging. 

It may be remarked that the tractor was taken 26 miles 
on a very bad road, including, the crossing of three unbridged 
streams with sandy beds, and of the Chowka river ; for the latter 
crossing, the tractor was lighfhned as much as possible and ferried 
over on a larg;e country boat. To transport a double engine set 
under»these conditions would probably have necessitated the com¬ 
plete dismantling of the engines. 

As regards the application of steam power to the eradication 
of deep-rooted weeds, it may be mentioned that steam-ploughing 
experiments were carried out in the Banda district by-the Public 
•Works Department some thirty years ago, and that large areas 
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were cleared and put under cultivation. Zemindars and old 

• < 

residents state that these areas are still practically free from 
KmSf and under cultivaiion, and we have recently had many 
enquiries as to why Government does not repeat the experiment 
on other land. Several zemindars having stated that they would 
be willing to pay a fixed sum per acre for steam-ploughing: it is 
hoped that funds may be available for this purpose in the near 
future. 

It has already been pointed out by Settlement Officers and 
others, that the reasons why ifans is a curse in Bundelkhand are 
economic ; and experiments at the Orai Farm have shown that it 
can be practically cleared by deep cultivation, but that this is not 
feasible with the limited supply of cattle power available. Hold¬ 
ings in Bundelkhand are large, and are likely to remain so on 
account of the relatively low yield per acre on these black soils — 
apart from other considerations. Consequently Aans cannot be 
got rid of by hand-digging, as it would be in tracts like Oudh, 
where the pressure on tlie laud is 'intense. Kans in Bundel- 
khand has spread to such an extent that in some villages 75 per 
cent, of the land is out of cultivation. If the A'a?**- could be 
cleared by deep cultivation, there is every reason to believe that 
for a number of years the land could be kept in order by ordi¬ 
nary Mabi cultivation. 

In conclusion, 1 wish to acknowledge uiy indebtedness to 
Sirdar Jogendra Singh, on whose land and at whose expense the 
trials were conducted, and to Mr. Jeffery of Messrs. Burn & Co., 
in conjunction with whom these experiments were carried out. 
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That tlie existence of a suitable economic environment is 
essential to tlie orojjress of industrial development has often been 
noted, and may be; regarded as a truism. Like other truisms, 
however, it is liable to be overlooked in practice, and nowhere 
more so than in dealing with the industry of agriculture. It is 
well known that many ()f the discoveries which have, in the past 
two centuries, revolutionized industry, were by no means new, and 
that such as were new’' failed in many ciuses to bring profit to their 
inventors. The inventors produced the ideas, but it was not 
until the economic and other factors necessary for the proper 
development o? the inventions had been brought into proper 
relation, that real industrial advance was possible. So much 
is this the case that at the present time fears are being freely 
expressed in many quarters lest the organizing agencies and 
groups of entrepreneurs should gain absolute control of industry, 
to the complete subjection both of producers and consumers, 
as ordinarily understood. 

The sam^ phenomena may be seen in the history of agricul¬ 
ture. Many of the fathers of English high farmingjdied in poverty, 
and for much the same reason as many’of the early inventors of 
new indui^rial processes. Jmprovemerrfs in agricultural processes 
are not absolutely and entirely •independent of their environment. 
Unless the tconomic and other conditions under .which* they are 
itij^roduced -are suitable, they may be expected to fail of success 
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and bring ruin rather than prosperity upon those who attempt to 
adopt them. Illustratiops of this danger may be seen evorywlxcre. 
In England, for instance, the high farming of the nineteenth cen¬ 
tury, probably the best fanning the world has ever seen, is failing to 
maintain itself as the economic conditions which made it possiblt^ 
pre disappearing. It is e.specially important to guard against it 
in the Indian Enipire where, owing to the paucity of credit and 
general lack of capital aiming the cuitivaling populathm, few. il 
any, of the latter, are in a jiusitioii to .■mbark on any experiment 
the financial success of which is not assured. The traditional 
methods of the fanner in the East are no doubt anti<|uati d and in 
sore need of improvement, but they have a definite relation to 
the farmer’s enviionineiit and have by long exjieriencc been proved 
capable of providing him with adequate means of obtaining a 
livelihood, though it may be but a poor one. It has, for instance, 
in Burma, long been the custom to rail against the people who 
indulge in shifting or “ taungya ” cultivation, as if their failure 
to come down from their hillsides and undertake permanent culti¬ 
vation on the plains were due simply to an obstinate refusal to 
take advantage of their opportunities. Enquiiy, however, shows 
that the taungj'a cutter lives a self-sufficing if poverty-stricken 
life, and that in his usual condition of complete lack of credit or 
capital an attempt to change to more permanent methods would 
probably result also in a change from his present position of self- 
sufiScing independence to one of economic servitude to a money¬ 
lender. The history of the canal tracts of the Shwebo and Man¬ 
dalay districts teaches a similar lesson. Here the most prom¬ 
inent result of the introduction of irrigation has been the 
enormous increase of debt among the cultivating classes, due to 
the expenditure requisite for turning their former .dry crop lands 
into paddy Selda, funds to meet which were only forthcoVning as 
the result of loans raised at ruinous rates of interest. < As a 
oonaequence the special intervention of Government has proved 
necessary in the case of the most recently opened _Mou Canals 
system, in order to provide the requisite credit for financing the 
change from dry to irrigated cultivation^ 
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The same considerations apply to the improvement of agri¬ 
cultural methods. Every province in India now possesses one 
or more experimental farms, by means of which it is hoped to 
bring agricultural progress and its ad^^ntages home to the ordin- 
,ary cultivator. But these farms have ^ittld or no relation'to the 
economib environment of the cultivating classes, and the capital 
expemliture invested in theiii by Government exceeds anything 
that the eultiv.ator is likely to be able to afford. The cost/or 
instance of equipping the Hinawbi farm of 4U0 acres in 
Lower Burma is estimated at Ks. 85,000, or Rs. 210 per 
aero, and it is possible that even this figure may be exceeded. 
No cultivator can afford Ctt['ital expenditure on this scale. 
IVToreover, with the financial support of Government behind them, 
the recurring expenditure on staff and general working expenses 
of these farms is also far in excess of that which any cultivator 
could undertake, at any rate in a country of small holders, such as 
Burma is at the present day and is likely to continue to be. 

It, therefore, by no me*ans follows that improvements in 
agriculti.ral methods whose advantages appear to be established 
on the Government farms, will possess the same merits when 
followed by the indigenous cultivator. The Government farms 
may in this respect be compared to an electric generating 
station producing a current of high voltage dangerous to the 
small consumer until it has passed through a converter which 
will reduce it to one suitable to his requirements. The results 
obtained on the farms may thus be of the greatest scientific value 
but still be useless to the average farmer because they are not 
applicable to the environment in which he is compelled to 
work. 

If, therefore, any real agricultural progress is to be secured, 
one of%wo things must happen ;* either the improvements worked 
out an the farms must be so converted" as to be brought into 
direct refation with the economic environment of the cultivator, 

oi* that economic environment must be modified so as to enable it 

•# 

to assimilate the improvements. To the effectual ostrrying out 
of the first process the experts of the Government Agricultural 
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Department .can no doubt contribute,' and their control and super¬ 
vision will be as necessary and valuable as is the control of the 
engineers of an electric generating station over the conversion of 
the high voltage current. The machinery must, however, be 
differfent, and will not be found in the ordinary methods suitable to 
an experimental farm. Some outside organization therefore 
becomes essential, having relation both to the farm from which 
the improvements come and to the cultivator for whom they are 
to be' made available. 

The second process lies beyond the ken of the ordinary 
agricultural expert. The expert is in fact in an almost identical 
position with the industrial inventor, though by virtue of the 
tinancial support of Government he is free from the ruin which 
awaits the latter, should he fail to control the economic factors 
necessary for the commercial success of his invention. He is not 
necessarily possessed of organizing ability, and it would thus ap¬ 
pear that in agriculture no less than in the industrial world there 
is a danger that progress will, despite the introduction of 
better methods of production, mean simply the loss of his in¬ 
dependence by the producer, and his subjection to the autocratic 
control of a class of entrepreneurs. 

That such should be the first outcome of agricultural pro¬ 
gress is not likely to be regarded with equanimity in any country, 
certainly not in the Indian Empire where the maintenance of the 
agricultural classes in a condition of sturdy independence is one 
of the cardinal points in the policy of Government. Luckily 
there is an alternative to the domination of the entrepreneur in 
agriculture, and that is to be found in the organization of these 
classes by themselves, the need for the organizing skill of the 
entrepreneur being thus eliminated. This organj;aation is to be 
found in the development of agricultural co-operation. Doubts 
have often been expressed as to whether, in fact, the cultiv,ating 
classes, generally speaking, possess this* power of self-organization, 
but a study of the results achieved during the past^50 years in 
Europe will soon dispel any such gloomy forebodings. The 
marvellous progress which has foUowed on the introduction, Of 
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the co-operative system to ‘Asiatic countries and particularly in 
Burma and in the other provinces of the Indian Empire in the 
space of a few years goes far to show tliat it is as applicable in 
the Eastern hemisphere as it has proved to be in the Western. 
In fact it would appear that just as no linrit can at present be 
placed oir the progressive productivitj’ of the earth under scientific 
methods of cultivation, so is tiiere no limit to the development of 
co-operative organization among cultivators, and there is 40 
department of their professional or social life which cannot be 
brought within the sphore < f its beneficent influence. In any 
scheme for agricultural development therefore, the inculcation of 
improved methods of cultivation or stock breeding and the 
teaching of co-operation are of equal importance. If anything, 
the need of the latter is the more urgent, inasmuch as the 
organized agriculturist may be expected of his own motion to 
seek out and adopt improved methods, while his neighbour in 
isolation is likel}’^ to reject them even though they may be brought 
to his doors. Only where both factors are shewing vigorous life, 
can the final aim of all rural development be attained, namely, 
the growth of a vigorous, full, and independent .social life in 
country districts, giving as many ojiportunities for self-improve¬ 
ment and recreation as the more meretricious attractions of the 
town.s. The Irish definition of a true rural life policy, “better 
farming, better business, better living,” would in fact appear to 
be of world-wide application. 

In the West it has been found by experience that the assist¬ 
ance of the State is most effective-if its direct intervention be con¬ 
fined to better farming, to the provision of travelling instructors, 
farm institutes, information bureaus, and other inethods ot 
agricultural education ; while the organization of the farmers 
on co-operative lines is left to private eftbrt, backed by state 
subsidies and, as a necessary consequence xif the latter, subjected 
to some measure of state supervision. • 

. Conditions in the East wnd West are, however, widely 
different. in the West, society was originally co.nstituted on the 
principle that the possession of property involved corresponding 
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obligations, and the majority of the duties now regarded as falling 
under the heads of local administration and social service were 
for centuries regularly fulfilled by the jiossessors of property, 
particularly of property in land, without any countervailing 
remuneration except the enjoyment of that possession. The 
political power and influence thus exercised by the landed pro¬ 
prietors was highly valued and it became the object of all those 

who secured wealth in trade or commerce to obtain estates in 

• • 

land and, merging themselves in the squirearchy dr aristocracy, 
carry on the principles laid down by their predecessors, with 
w’hom they desired to be identified. 

With the more complex national life of modern times, 
more especially of those subsequent to the industrial revolution, 
large land-owners have lost much of their political power, and 
the majority of the unpaid duties formerly discharged by them, 
particularly in the sphere of administration, are now separately 
provided for by the central Government, but the old principle 
that property brings corresponding responsibility and obligations 
has survived the loss of political power, and has even extended 
its influence over the leisured classes, which have sprung up as 
the result of the profits made in industry and commerce in 
modern times without attempting to merge themselves in the 
feudal landowning class of the past. 

The result is that in the wealthy upper and middle classes of 
modern England there is a well nigh unlimited supply of private 
effort, which can be continually drawn on for the organization of 
philanthropic or patriotic schemes. 

There is an elasticity and vigour about private enterprise 
which is not always to be found in state action, for the latter 
must necessarily proceed on somewhat rigid and formal lines and 
is, therefore, peculiarly liable to be throttled by an excess of 
routine. Hence it comes that by general consent in the develop¬ 
ment of co-operation as \7eU as in the case of other social activi¬ 
ties which are at the present time helping forward the progress 
of the nation, private and unofficial organizations are preferred 
to those directly administered by^the State. 
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In the East, at any rate in Burma, conditions are different. 
Property and social influence, until the time of the British 
annexation, had never been divorced from otBcial position, and 
.the principle that private wealth, quite’as much as the possession 
qf official status, involved duties to the pe&ple, never had an 
opportunity of being recognised. Further, though wealth has, 
greatly increased under British rule it is still small as compared 
with Western standards, and there ^oes not exist as yet any 
leisured class possessed of sufficient means for its requirements 
and thereby able to devote itself whole-heartedly to the cause of 
social service. It is not that social service is regarded as un¬ 
necessary. That is far from being the case, but few individuals 
can afford to devote much time or money to it. Their own 
future and that of their family after them demands their labour 
for the greater part of their orking day, and the result is that 
although a considerable amount of local effort among a man’s 
own neighbours and in his own town or village may be obtain¬ 
able, the personnel fur the creation and management of large 
unofficial organizations for extended action, like those of Europe, 
is not forthcoming and is not likely to be forthcoming for many 
years to come. 

Under these circumstances il is impracticable to rely on 
local effort for the establishment of central provincial organisa¬ 
tions, whether for co-operative propaganda or for any other pur¬ 
pose ; and, in as much as central organizations are necessary for 
the carrying out of any large scheme, the direct intervention of 
Government for their establishment becomes a necessity. 

. But though the initiative at the first introduction of the co¬ 
operative movement into an Asiatic country like Burma, and the 
central organization for its control as it progresses, must thus be 
theaffalV of Government, yet the considerations which in the West 
have led to reliance on private effort ‘as the most satisfactory 
motive force still retain their value,* and the growth of such 
private effort, first in the administration of individual societies, 
and ther^fter for the co-ordination and supervision of the move- 
m*ent generally, may be regarded as the best test of its vitality. 
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Prom tTje application ofsuchatest co-operation, in J^unna at 
any rate, has no reason to draw back. It is now eijrlit years only 
since its first introduction into the Province, and already tln> 
framework of a complete Organization of the agricultural classes 
on co-operative lineiS is making its appearance, of which the mos^ 
remarkable feature is the .spontaneou.s character of its* growth. 
Burma owes a debt of gratitude to its present Registrar of Co¬ 
operative Societies which it would be impossible to overestimate, 
and one of the main causes of the sucee.ss of hi.s administralion 
has been the fact that he has never sought to go constitution- 
mongering or to impose a cut-and-dried .scheme of organizatioti 
based on foreign precedejits uiion the countr\’. He has been 
content to sow the .seed, and once the plant has taken root in the 
bed prepared by him, he has been <juick to perceive the shoots 
thrown out by it and to guide their growth on sound and produc¬ 
tive lines. The result is that the co-operative movement ha.s 
definitely Burman charactori.stics of its own. and instead of being 
an e.xotic ma}' be legarderl as an indigenous [irodiiction thoroughly 
suited to the soil in \\lu>.‘h it. has to yrow. 

Surprises there have been in the })ast. in its development, 
even to those who have watched it from close (juarters, though 
most of them have proved pleasant ones ; and even now it is not 
possible to foretell with any accuracy the exact details of the 
future structure. But a brief de.sciiption of the framework of 
organization already created may be of interest. The basis of the 
structure is the local village Society, based on the unlimited 
liability of all its members. These Societies, to the number of 
20 or thereabouts lying within an area of 8 miles or more from a 
common centre, form a Union, each constituent Society of which 
is surety for the loans contracted by the rest, to tbp extent of the 
outside loans which it itself has'accepted. These Unions ?ire the 
unofficial driving force of the movement. Through their elders 
and the Union clerk they instruct^' supervise, and* generally 
control the working of their affiliUted Societies. For the better 
realization of tbpse olyeots three or more Unions combine to 

ffiaifltftin an Inspector paid for fromvUnion funds which, in their 
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turn, are provided by a Uuio\t rate levied upon the subordinate 
, Si»cietieR. The activities of the Unions do not atop short at 
the organization of credit, and it is through their agency that 
■ other branches of co-operative efFort-»-such as sale, purchase, 
or cattle insurance—are being organized, Sometimes by the fcmnd- 
ing of separate Societies, sometimes by the direct action of the 
Union alone. The Union is thus taking much the same place in* 
Burmese co-operation as that occupied,by the ‘ Syndicat agricol^’ 
in France, though the organization of ^he two bodies is altogether 
ditterent. As Unions become numerous in any district a further 
development is appearing, in a district conference, meeting twice a 
year. This is a new venture, tentatively started in the early 
months of 1913, but which has now received the definite approval 
of the movement at the Biennial Provincial Conference in August 
last. 

These district conferences are to meet twice a year,—once in 
January when representatives of Unions and Societies only attend 
to discuss administrative and Other matters germane to the pro¬ 
gress of the movement in their district,—but the second meeting, 
in April, is the important one and that which marks the real step 
in advance. Here the Deputy Commissioner is the chairman, and 
all district olHcials are ex-officio members, and the movement is 
thus brought into a definite relation with the ordinary adminis¬ 
trative authorities. The resolutions passed at the preliminary' 
district conference in January are here discussed and voted on, 
and other resolutions may also be put to the meeting, provided 
that they have previously been approved by the Registrar as 
suitable for discussion. Agricultural development is already 
accepted as a regular item on th% agenda of the conference, and 
’there is no reason why sanitation, education, and other subjects 
of impoBtance to the improvement*of country life should not also 
in tim^ find their place upon its programme, 

• Lastly? there is the bieqnial Provinaial Agricultural and Co- 
opeifative Conference, held in Mandalay, where decisions which 
have been accepted at local conferences may receive the'sanction 
of *the whole movement, and £reneral lines of Dolicv on various 
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questions can be laid down. Throughout this organization, from 
the individual Society up to the Provincial Conference, the voting 
power, and therefore the final decision on any subject brought up 
for consideration, rests with the general body of co-operators. 
They may indeed be restrained from dealing with any subject at 
these meetings, but they cannot be forced to adopt a uesolution 
of which they disapprove. If this is so, it may be asked where 
Gfovernment control comes in. In the first place, the secre¬ 
tariat, both of the district and of the Provino»l Conferences, 
is purely official. Without the tacit consent of ttie Registrar, 
therefore, no subject can be dealt with at these assemblies. 
And, in the second place, the Registrar retains complete 
control over the borrowing powers of all Societies—and also of 
audit. No Society may contract any loan without his sanc¬ 
tion, and even where Societies possess a cash credit upon 
which they may draw at will from the Central Bank, the limits 
of that credit are fixed by him. The auditing staflT consists of 
the Registrar and his assistants, an Assistant Registrar, and a 
number of Junior A-ssiatAut Registrars. It is through the staff 
that applications for loans reach the Registrar, and unless he is 
fully satisfied as to the working of any Society, he will not sanc¬ 
tion the funds asked for, and may even withdraw the sanctions 
formerly granted or, if the circumstances .warrant it, direct that 
the Society be wound up. All bye-laws or modifications of exist¬ 
ing bye-laws must be sanctioned by him, and no Society is regis¬ 
tered unless it satisfies him that it is likely to work successfully 
and on proper lines. The control of the Registrar therefore, even 
in the case of fully organized districts, remains complete, both in 
the case of credit and of other oranches of co-operative effort. 
Where internal organization is absent or only just beginning to 
appear, it is all powerful. In-the ease of co-operative sale, for 
instance, the enlistment of the services of the Registrar, as .agent 
to make preliminary arrangements with the large consumers, is 
essential to the carrying through of any considerable business. 

While therefoi’e ib is too early to say with confidence that a 
complete financial organization of the agricultural classes in 
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Burma is in sight, it can oeftainly be maintained that the frame¬ 
work of it, now making its appearance in the best organized dis¬ 
tricts, of Shwebo, Pakokku, Mandalay, Kyaukse and Sagaing, rep¬ 
resents a very satisfactory solution of the problem of Co-opera¬ 
tion in the East, namely, the combination of Government control 
and responsibility for the main lines of policy, with full opportuni¬ 
ties for unofficial and private effort in the administration and* 
development of district and local organizations. Organized qp 
the lines described above, the cultivators of the Province should 
find little difficulty in modifying their economic environment 
so as to enable them to adopt with success any improvement 
in agricultural methods which the Agricultural Department may 
have to teach them. 

While the cultivators on their part are thus engaged in 
fitting themselves for the reception and practice of new ideas, the 
Agricultural Department is on its side attempting to find the 
most practical means of converting its improvements into forms 
most suited to *heir adoption by the cultivators. 

That the same apparent advance has been made by it in this 
direction as has already been remarked upon in the case of co¬ 
operative organization, is certainly not true, but, as has been 
pointed out, the business organization must come first before a 
general moi?ement for better farming can be expected to succeed. 
Still, now that the framework of the future co-operative struc¬ 
ture is making its appearance, it is time for the Department to 
be moving. Even when the organization of a district is complete 
it is improbable that a close working connection with the large 
experimental farms will be obtainable without some intermediary. 
Just as the agriculturist is not necessarily an organizer, so co¬ 
operative orgaryzers are not necessarily advanced agriculturists, 
even tlfough they come from a'^rioultural classes. Instances 
could he given from Western countries, from France, Ireland and 
Italy, whete the two roles> have been* combined, to the great 
advantage of^ the agricultural department, but conditions are not 
the same in Burma as in Europe, and the .combination of 
agricultural instructor and co-operative organizer in the same 
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person is at present impracticablfe, a fafet which lias beer 
recognised by both Agricultural and Co-operative Departmental 
Conferences. 

Opportunities for the introduction of sudden and drastic 
alterations in the oiSltivation of any district are rare, and when 
, they do occur, depend largely upon the initiative of the district 
oflSoers for their realisation. 

• A case in point is ihe introduction of gr9undnut into the 
Pakokku District—due to the initiative of a Deputy Commissioner 

wViQ took advantage of a j^ear of bad crop.s and distributed 20,000 
baskets of groundnut seed to cultivators by way of agricultural 
advances. This vigorous action caused much heart searching 
to the Financial Department, many of whose well-intentioned 
regulations had been set at naught, but the experiment succeeded 
from the first, the advances were all repaid, and groundnut has 
now become the chief mainstay of a large portion of the district. 

Such chances of distinction however present themselves 
but seldom, and the work of an Agricultural l epartment is as a 
rule of a more humdrum type, since in the majoritj'^ of cases it 
is not so much by the introduction of new staple crops that 
agricultural advance is to be secured as by the progressive improve¬ 
ment of those already established in the country. The advan¬ 
tages of seed selection are already known to every paddy culti¬ 
vator and in a rough and ready fashion its practice may be said 
to be universal in Burma. The inner niceties of pure line 
breeding are, however, beyond the ordinary cultivators’ powers, and 
for this the Province must depend at present upon the experiment¬ 
al farms. It by no means follows however that the pure breeds 
producing the best results upon the soils of Hmawbi or 
Mandalay will also prove the best elsewhere. Local seed farms 
to discover the varieties best Suited to each locality avs there¬ 
fore necessary and upon them the scientific methods of the experi¬ 
mental farms must again* be brought to bear. The closest and 
most intimate relations between'these seed farms and the culti¬ 
vators are necessary if they are to fulfil their proper mission, and 
for this purpose it is desirable 4hat wherever possible they 
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should be in unoificihl handi? and under unofficial management. 
Until, however, it has been demonstrated that the seedsman’s call¬ 
ing may be as profitable in the ease as in the west, no petty 
cultivator can safely undertake it on his own account, and, once 
again, it is from co-operative organizatidns that the first 'steps 
m this direction are to be looked for. That the organized culti¬ 
vators will be equal to this demand upon their energies is prob¬ 
able, but, again^ it is not certain, and jn any case there are t][je 
parts of the country where co-operation is still either non-existent 
or in its infancy. In the latter case the necessary seedfarras 
must be run by the Agricultural r)epartment. To adopt this 
course is not necessarily to ahandon the view advanced above 
that in the absence of co-operative effoi t little or no advance is 
to be expected. That co-of)eration will finally spread throughout 
th-'' Province may be taken as certain, and the fact that 
departmental '?(. ‘dfarms are in existence, on which the best 
varieticji lor local conditions have been tested and developed, will 
facilitate the afipearance of co-operative farms when the 
organizatior .>f the local farmers is sufficiently complete. Thus 
the establishment of seedfarms, partly run by the department 
and pagrtly belonging to members <>f co-operative organizations, 
is the policy of the Agricultural Department. In both cases 
intermediaries w^ill he required to look after them, and for this 
purpose a commencement has been made with the provision 
of a staff of District Agr’culturists, recruited from the depart¬ 
ments where a considerable knowledge of indigenous methods of 
agriculture is to be obtained and also trained in the methods of 
seed selection obtaining on the experimental farms. 

It is hoped that as these liTen get to know their districts and 
acquire the confidence of the people, they may act as a very effi¬ 
cient link between the cultivators^and the experts of the depart¬ 
ment jon the farms, an aim which is mosblikely to*be realised in 
the case of* those who have .before their^ippointment served their 
apprenticeship to co-operation. • Such candidates are therefore, 
if otherwise’qualified, regarded with most favour in selecting Dis¬ 
trict Agriculturists. 
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This machinery for closer touch* betweefe the Agricultural 
Department and the organized cultivators is a new venture and 
is only just beginning to be set up. How far it will realise the 
expectations that have been set out is therefore still to be seen, 
bat, though still an experiment, it would appear to be one on the 
right liaea, not only for its primary purpose but also for»inducing 
^he closest possible relations between the sister departments of^ 

' aoriculture and co-operatiop. 

These relations are already made intimate in other ways. 
Departmental Conferences of the staff of both Departments are 
held half-yearly. The Director of Agriculture has an official 
status at that of the Co-operative Department, as Assistant to 
the Registrar with all but independent powers for nearly half the 
Province, while at that of the Agricultural Department the 
Registrar of Co-operative Societies is present as an ex-officio 
visitor. The head of each department can therefore make his 
influence felt in the counsels of the other, and the rural develop¬ 
ment administration of the Province is thus as it were in the 
hands of a board of two members, each of whom, while supreme 
in his own branch,, is also in a position to have his say in the con¬ 
duct of the affairs of the other. In view of the close connection 
which is inevitable between agriculture and co-operation, such 
a division of authority might appear to be anomalous and be 
thought likely to give rise to friction. Biit, like most anomalies, 
in practice it has worked well. Both departments are under 
the Financial Commissioner, who can thus secure uniformity of 
policy and correlate diverging tendencies should they occur. 
This subjection of the two departments most concerned with 
rural development to the chief reienue authority of the Province 
is no doubt justifiable if improvements in business organization 
and farming be regarded solely from the financial point of view 
a&producing a Wealthier population and therefore one mor^ able 
to contribute funds for the improvement of administration. But * 
a full rural life policy consists not only of better business apd 
better farming. The third branch, of better living, ihough only 
capable of realisation when some considerable advance has been 
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made towards the attainment of the others, is of equal imx)ortanoe 
with, and perhaps, in the long run, of even greater valne than, 
the rest, as being the end to which tl a others are but the means. 
As the organization of the agricultura classes develops, therefore, 
it is to be expected that the means wherebyIbetter living may be 
,secured will also come within their sphere of action. Frono 
organized care of the health of cattle, already a feature in the 
co-operative prt)gramnie, to the organized care of the health ^f 
cattle owners is but a horf transition; once sanitation comes 
within the purview of the co-operative movement, education 
may be expected to follow. The Revenue Department may 
invoke the aid of co-operation for the discovery of the best 
and least inconvenient methods of collecting the annual revenue, 
and even the police may perhaps recognise that an organization 
of the people for the purpose of increasing their wealth and 
well-being may also be able to contribute to the problem 
of how the counti'y side is^to be rendered safe from thieves, 
robbers and bad characters of every kind. All these are 
obviously connected with the question of better living and 
the development of a rural civilization in country districts. 
When'these expectations begin to bo fulfilled, then it is likely 
that the incongruity of the subjection of rural development to 
the revenue collecting branch of the administration will be 
acknowledged, and a separate department will be created, having 
full control, on its co-operative side, of the businc-ss organization of 
the people, and, on its agricultural side, of the improvement of 
their most important industry. True co-ordination between the 
first two branches of the ruralJife policy would thus.be secured. 
The head of such a department, moreover, would have, by virtue 
of his position, direct access to the Local Government and also 
treat on equal terms with the heads of other great departments, 
while the organized rural population, meeting in their provincial 
conference presided over* by the Lieutenant-Governor or his 
deputy, and in district conferences with the Deputy Commis¬ 
sioner as chairman, would maintain a direct means of contact 
bertween every branch of the* administration and themselves, and 
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thus secure that true co-operation between unoffioisl effort and 
official rule which is the secret of good government and the 
special aim of the British Empire in the East.—A dream perhaps 
but at least not more, extravagant to-day than the present 
achievement of co-operation would have appeared in the eyes of 
rTesidents in Burma twenty years ago. 



.THE ORGANIZATION OF AGRICULTURE BY THil 
DEPARTMENT OF AGRICULTURE IN IRELAND 
AND ITS ^APPLICATION TO THE CONDITIONS- 
OF THE BOMB.xY PRESIDENCY.* 

Thk question which no doubt will arise in the mind of 
every one who has read the title of this paper is “ What has 
Ireland got to do with the Bombay Presidency and how can 
conditions there be applicable to those of this country '? ” 

I have trijJ to keep this very natural criticism in mind, and 
I hope you will be convinced that the similarity of conditions is 
so remarkable that the experience of Ireland can be of the 
greatest value to us in Bombay, 

The Agricultural branch of the Department of Technical 
Instruction in Ireland was started in 1900, and the first duty 
undertaken by the staff was to gel in touch with the County 
Councils, of which there are 33, and to study the rural economy 
and agriculture of the island. 

The conclusions arrived at after a preliminary survey of the 
situation was completed, were (1) that owing to the backward¬ 
ness of the people and the averseness of the small holder to 
leave his land, a permanent and comprehensive system of agri¬ 
cultural education in the widesj; sense of the term was necessary, 
(2) that as far as practicable the Department should devote a 
large part of its funds as an endowment to aid local authorities 
in the development of agriculture, (3) that tije Department 
should retoin the direction of the development by local authorities 
in its own hands only ift so far as* was necessary to secure 

• A p^per read by Mr. W. W, Smart, l.c.8., Actinj; Uirector^of AgricTiltnre, Bomlwy 
PHbidency, at the ProTincial AgrioultQi-aljDftnfercncc held at Poona, Septemlier, 1913. 
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co-ordination and.a uniform policy, on lines laid down by the 
central authority. 

The organization which was evolved to secure the above 
objects, I will describe aA briefly as possible, and then proceed 
to git^e in outline ifiy ideas as to how it could be adapted to this 
Presidency. It is hardly necessary to state that my views must 
be regarded as personal, and in no way official. 

. Bach of the 33 County Councils levies a rate of .^d. to Id. 
in the pound on the rateable value of the holdings within its 
limits. The levy of this rate is optional under the Act, but 
since the second year after the passing of the Act every Council 
has levied the rate. 

In 1907 the average amount raised and devoted to agri¬ 
cultural purposes by each Council was about Rs. 15,000. Each 
Council for the purpose of the Agricultural Department’s work 
appoints a Committee of Agriculture, composed, partly of mem¬ 
bers of the Council, and partly of other persons. To this Com¬ 
mittee the Council usually delegates full powers, subject to the 
approval of the Department, for the administration of funds 
placed at its disposal. 

The relations between officers of the Department aud the 
Committees have been excellent. The members and officers are 
constantly in conference, either at the local meetings or at the 
head offices of the Department, to discuss the details of, and the 
arrangements for, carrying out the work. Each Committee is 
invited by the Department to submit its views on the working 
of the schemes laid down for their adoption, before the com¬ 
mencement of each agricultural year. Suggestions made by 
them in the great majority of cases have been adopted, and if 
a County Committee considers itself aggrieved by some action 
of the Department, the Committee can ventilate its grievance 
through the Council of Agriculture, a body appointed specially 
for this purpose, and to whom the Department must answer if it 
ignores public opinion. 

The amount of work done and money expended by the 
County Committees has steadily increased. The total amount 
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raised last year by Ihe voluntary rate (for the raost part now 
equal to one penny in the pound), was about £43,000 or 6,45,000 
rupees,—or an average for each Council of about Rs. 19,545, 

In the early years the Department recouped County Com- 
piittees one-half the cost of each piece of tvork, except ih the 
^case of *a number o?" pooroi- counties whose proportion was 
increased to five-ninths. Later the Department’s contribution 

has been thrcrs-fifths of the actual eost of each scheme und^r- 

■ 

taken in the poorer counties, and five-ninths in all other counties. 
In addition however, the Dep'.rtinent in the case of certain live 
stock schemes pay.s the whole of the fees and expenses of the 
judges and veterinary surgeoiis who act at local shows, as well 
as the fees and expenses of the judges in connection with the 
award of prizes for good farming and well-kept cottages. The 
Department also pays the whole salary of itinerant instructors 
of agriculture, the cost of pioneer lectures, and of special in¬ 
vestigations and enquiries. 

In 1907 the Department contributed in all £48,000 or 
Rs. 7,20,000, as compared with nearly £32,000 or Rs. 4,80,000 
raised from rates. Thus the average amount of the joint fund 
available to be spent by each Agricultural Committee in each 
county was Rs. 36,345, though it must be understood distinctly 
that each county receives a grant in proportion to the sum 
raised by the voluntary rate. The guiding principle of the 
Department is to help those who help themselves. 

I will now proceed to describe the system under which the 
joint fund is administered. 

The work to be performed by the County Committees is 
limited by certain schemes which are drawn up for their guidance 
by the Department. They may adopt any one or more of them, 
but thby cannot spend money'outside them. ^These schemes 
comprise improvements in the breeds of battle and other animals; 
itinerant instruction in agricultural subjects ; prizes for cottages 
and farms subsidies to live stdbk shows ; field experiments and 
demonstrations with manures and seeds ; systepiatic mstruction 
in 'Winter schools of agriculture; instruction in the keeping and 
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marketing of poijltry; instruction in' horticulture including the 
purchase and distribution of trees at cost price; instruction in 
bee-keeping and home butter-making. 

I will give the main points of one or two of these schemes, 
in order to give you an idea of their nature. 

The scheme for encouraging improvement in the breeds 
of cattle, aims at encouraging the breeding or introduction of 
pvre bred bulls or registered dairy bulls of a high degree of 
excellence, and inducing associations of farmers or persons of 
means to purchase high class bulls for the use of small farmers. 

The details of the scheme are framed by a sub-committee of 
the County Committee in accordance with the conditions of the 
Department’s general scheme. The money sanctioned by the 
Committee with the approval of the Department, is to be applied 
solely in providing premiums for bulls, though sometimes loans are 
given to individuals for the purchase of bulls. The pedigree, age 
and health of the bulls must be in accordance with the rules 


laid down. The premiums range from Rs. 150 to 225 and are 
renewed each year on proof that the bulls have been fruitful 
and are in satisfactory condition. These bulls are often purchas¬ 
ed at cattle shows from those selected as fit by the Department. 
The owner of a bull who receives a premium must advertise the 
fact, and the bull must serve not less than 30 to 40 cows other 
than those that are the property of the owner of the bull. The 
service fee which the owner may charge is from annas twelve 
to Rs. 1-14 per cow, until the minimum of 30 or 40 cows have 
been served, when he may' charge what he likes. The owner 
must abide by rules, laid down by the County Committee, as to 
care of the bull, exclusion of other hulls from his herd, etc. The 


bull must be made available for the service of the of 
'Swrmers'^iviTj^ y, thti noiinty itf tho unJor in which tltby 

inspected by officers uf the 
The scheiiio /'or * * 

Cuunty aarnrcHtec provides that the 

I5epartment do their bit or more iostraotor,. and 

“"™i>P'yqua)ifiadparaon8.' The* 
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instructors do the same work as our district agricultural overseers, 
but, in addition, deliver regular lectures^ and often hold winter 
classes for 4 days in each week during the winter months. The 
te£u:hing in the latter is much the sahne as the theoretical ^rt 
(jf the curriculum of our Vernacular Agricultural School, with a 
small ambunt only of practical demonstration. 

The year’s work is carried out as follows :— 

The agricultural year comiiieiices in autumn, but in June 
the Department circularise all the County Committees, inviting 
their views on the work of the previous year. The views of the 
Department’s instructors also are obtained, and where matters of 
national importance are involved or expert advice is required, 
advisory committees of experts are invited to help in the deli¬ 
berations. 

A prograi'une in outline is prepared by these committees, 
and the details are left for each local committee to settle as 
it sees fit. 

Early in August these outline schemes are laid before'the 
Agricultural Board, with a statement of the amount of money 
which it is estimated will be required from the Department’s 
fund ’ 

(1) to meet the cost of central administration, 

(2) to meet the Dei)artmeut’s contribution to the funds 

of the County Committees. 

When the latter has been voted by the Board, a conference 
of the secretaries of the Committees is held to discuss any new 
provisions in the schemes and to fix the dates for meetings of the 
Committees, at which the Department's inspectors piust attend 
to help the Committees to arrange the details of the programme 
of work for the ensuing agricultural year. The schemes which 
the Committees desire to adopt and the provinoial allotment of 
funds* proposed are intimated to the Department, which then 
intimates its approval, as ‘well as the maximum of the depart¬ 
mental contribution for the year. The appointment of sub¬ 
committees to assist the statutory Committees is* a mos't import- 
auf.al^znent in the successfurcarrying out of the chemes. The 
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County Committees meet, as a rule, once a month and a representa¬ 
tive of the Department always attends the 6rst meeting and 
as many subsequent ones as possible. 

To obtain an insight ilhto the working of County Committees 
I visited Tyrone, where a good type of Committee is to be found. 
.There were 29 members on the Committee and the following staft 
were employed by it: 

(1) A permanent secretary appointed by the Committee. 

(2) An Itinerant Instructor in Agriculture. 

(3) An Assistant Instructor in Agriculture. 

(4) An Itinerant Instructor in Horticulture and Bee¬ 
keeping. 

(5) An Itinerant Instructress in Poultry-keeping. 

The Assistant Instructor in Agriculture spent his time from 
25th October to 5th March in giving courses in agriculture at 
three centres. 

The Itinerant Instructor in Agriculture gave lectures during 
the winter months, at 13 centres, on such subjects as the use and 
purchase of manures and storage of farmyard manure, foods and 
feeding, the management of the potato crop, and the manage¬ 
ment of grass lands. He distributed leaflets, laid out demon¬ 
stration plots at the centres where lectures were given, attended 
shows, and went about giving advice and help to farmers on all 
sorts of subjects. Besides, he visited demonstration and experi¬ 
mental plots and obtained the results of them. 

The Horticultural Instructor gave lectures, in the winter, at 
14 centres, and spent the rest of his time distributing trees and 
visiting gardens—to help the owners—and three demonstration 
plots in his charge. 

The Itinerant Instructress in Poultry-keeping gave lectures 
at 10 centres in 6 months, and judging from the figures of'average 
attendance, her lectures were better appreciated than those of 
her colleagues. The rest of her time was taken up in visiting 
farms, where premiums had been paid to the owners for keeping 
pedigree Thirds and for distributing their eggs for setting, and in 
giving advice £ts to diseases of poultry and their proper housing. 
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The Secretary was the 'most important mejnbe^ of the staff, 
and on him largely depended the success of the work. Powers 
of organization and, in a country like Ireland, much tact, are 
required. • 

The Bombay Department of Agricultfure is not bbhind 
Ireland in the matter of higher agricultural instruction. 

Our college is equipped as well as the branch of the Royal 
College of Scisnce devoted to Agi 'cidture. The multipUcati«n 
of Vernacular Agricultural Schools in the Presidency which is 
taking place, will sooi. pu' us on a footing of equality with 
Ireland in this respect. Our agricultural stations for experi¬ 
mental purpo.ses are more numerous and better equipped. It is 
in the organization of their district staff, and the system by 
which the small farmer is interested and led to co-operate in 
schemes for agricultural improvement, that Ireland seems to me 
to be so far ahead of this Presidency. 

The difficulties with which the department had to contend 
were as great or greater than exist here. I will quote freely 
from a report on this subject. 

“A factor which has to be taken into consideration in 
devising a system of agricultural education is the fact that in 
Ireland there is an extraordinary desire on the part of young 
men of the country to escape from farm life. Their education 
is all directed towards fitting them for occupations of a wholly 
different character, and the brightest of the family receives an 
education often at the expense of the son who is to succeed 
the father. It is impracticable to bring the farmer himself to 
school, and therefore the only way he can be brought into con¬ 
tact with the application of science to agriculture, is by sending 
round instruetqrs to give lectures in the evenings, to visit hold¬ 
ings during the day, and discuSs privately with the occupiers 
the various problems which confront them in their practice. 
With the Tagriculture of Ireland in a backward condition, where 
the smartest sons forsake the land, where the holdings are often 
too small to be economically managed, where thq farmers’ finan¬ 
cial resources are very limited, where a system of agricultural 
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credit, often,of tlje worst possible description, exists, and where 
the people have been taught that improvement of their land 
may mean an increase in rent, the Commission will realise that 
the Department had very 'real difficulties to face. 

Might not these words have been written of the conditions 
in this Presidency, and cannot the remarkable advance- made in 
Ireland serve as a lesson to us ? When I add that in Ireland 
there are over half a million holdings, of which <350,000 do not 
exceed 30 acres, and 220,000 do not exceed 15 acres; that out 
of 550,000 agricultural holdings 390,000 peasant proprietors have 
been qreated by advances from the State of 120 millions sterling, 
and only 160,000 remain to be created, 1 think, gentlemen, you 
will agree with me that the conditions are extraordinarily alike. 

I will proceed to outline my ideas, as to how the Irish 
system could be adopted in this Presidency. 

I would give District Local Boards the power, by a special 
Act, to raise an agricultural rate of one pie to 3 pies in the 
rupee on the land revenue, or i local rate levied 

at present, and to appoint a Committee composed partly of its 
own members and partly of members of Taluka Local Boards. 

I would suggest that the Committee be constituted as follows :— 

^ the members elected by the District Local Board from its 
own members, ^ elected by Taluka Local Boards from their own 
members and ^ nominated by the Collector from persons 
specially interested in agriculture. 

Government might contribute to frds the amount raised by 
the District Local Board towards each scheme of agricultural 
advancement adopted by the Committee and approved by the 
Department,—in addition to paying the salary and allowances of 
the existing Divisional Inspectors of Agriculture |ind their staff, 
and of the District Agrioulturai Overseer. These officers would 
serve as links between the Department and the Agricultural 
Committees. 

When 10 out of 19 districts in the Presidency had appoint¬ 
ed Agricultural .Committees and raised a rate, I would appoint 
a Provincial Council of Agriculture composed of members 
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elected by the District Agricultural Committee—say^ one member 
for every 5,000 rupees raised in any district—and of which the 
Director of Agriculture, the Deputy and ]Sxtra Deputy Directors, 
and certain members of the Agricultwral College statf should be 
ex-ofBcio members. 

The«Council should have the power to invite to its delibera¬ 
tions any experts in agriculture or trade, whenever it thought fit. 
It would sanction the allocation of contributions from Goverp- 
nient to Agricultural Committees, consider representations from 
them, and serve as an atlviso’y and controlling authority in all 
matters connected with the administration of the joint funds. 

The Director and the Department must retain exclusive 
control of all experimental work, but, in spite of the fact that I 
am a sun-dried bureaucrat, specially cured by some years’ service 
in Upper Sind I believe that the advancement of agriculture 
amongst the agricultural community can be secured only by the 
closest co-operation with the rayats and their leaders, who must 
be given, subject only to such restrictions as exist in Ireland, 
the control of the money which they raise voluntarily. Many 
will object that no District Local Board will come forward to 
raise a*local rate of even one pie : that the imposition of such a 
rate would be unpopular, and that Agricultural Associations 
should perform the functions of the Agricultural Committees 
which I propose. No one would have believed that in a poor 
country like Ireland, much poorer, taking everything into 
account, than this Presidency, a voluntary rate would be 
imposed by every Council within -two years of the passing of the 
Act. If the nature of the scheme proposed and the benefit to 
be derived by the cultivators be explained to them, I believe that 
in certain distpcts of the Presidency there will be no diflSculty 
in raising a cess of one pie, and‘that other districts would soon 
follow suit. 

In th5 Chopada Taluka of East Kfcrandesh district half a lakh 
of rupees wta raised by voluntary subscriptions, chiefly from land- 
owners and cultivators, for the creation of schopls, agricultural 
education, and the improvement of agriculture. The example of 
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thi8 Taluka, is, I understand, being follow^ by others in the 
district. 

The money was raised by the people for the people, and as 
long as that principle is maintained, I have seen that money is 
forthdoming readily. The amount of money raised by Agri^ 
cultural Associations for shows and other purposes dtfring the 
last 2 years has amounted to Rs. 15,000, and the largest sum 
raised at one time was Rs. -i,000. 

Agricultural Associations have done much pioneer work for 
the Department in helping to spread interest in agricultural im¬ 
provements. They have received assistance from the Depart¬ 
ment which has been given willingly, and I am very grateful to 
the members of many associations who have taken the greatest 
trouble in collecting subscriptions, organizing shows, conducting 
demonstrations and preaching the adoption of new methods by 
word and deed. It is unnecessary to state the amount of good 
work performed by such associations as the Deccan Agricultural 
Association, the Broach, Dharwar and Kolaba District Associa¬ 
tions and many others. But these associations are as conscious 
of the lack of regular funds and staff as I am, and I am convinced 
that no regular and sustained progress is possible without both. 

The establishment of Agricultural Committees will not mean 
the death of Agricultural Associations- in the Presidency, any 
more than it has meant this in Ireland. The associations in 
Ireland have receiaed support and a new lease of life from the 
establishment of the Committees, and there is plenty of work 
remaining for associations to carry out, which is suited to their 
constitution. I refer to such activities as the holding of shows, 
the publication of agricultural literature, the holding of meetings 
at which papers are read and discussed and the undertaking of 
small experiments by members.' ’ 

In the future, I hope to see associations established to en¬ 
courage the breeding and legistration of pedigree stock ; for the 
improvement of horticulture and' the packing and marketing of 
fruit; for the establishment of a breed of poultry worthy of the 
name, and for many other objects 
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You will find <appended to this paper, a statement of the 
amount of revenue derived from the one anna cess in each district 
of the Presidency and the amount which could be raised by a 
special agricultural rate of one pio in, the rupee on the land 
revenue. The figures are based on those of the year 1911*—12. 
It also shows the amount available as a joint fund, on the assump* 
•tion that Government contribute half the sum raised in each* 
district. , , 

A rich district like East Khahdesh, would have nearly 
Rs. 23,000 to spend yearly on different schemes of agricultural 
improvement, and 1 will indicate what could be done to benefit 
the rayat by an Agricultural Committee, with such a sum annually 
at its disposal. 

It could maintain a demonstration farm chiefly devoted to 
demonstrating the advantages of improved methods of tillage, 
the sowing of selected seed, the conservation of farmyard manure, 
the steeping of the seeds of cereals in copper sulphate—a practice 
followed by all good farmers in Europe—and the value of a 
proper rotation of crops. 

Similar demonstrations could be carried out by subsidies to 
selected farmers in each of the remaining 9 talukas. 

At head-quarters, or a suitable centre in the district, and 
forming part of the demonstration farm, I would have a depot for 
the storage of seed, implements and their spare parts, and a 
workshop for the manufacture of implements and their repair, 
where cultivators could get repairs carried out and learn to 
execute simple repairs themselves. In every taluka I would 
have a sub-dep6t for the stocking of implements and spare 
parts. 

In addition to the present Agricultural Overseer paid by the 
Departipent, I would appoint a graduate in agriculture with ex¬ 
perience, who would be in charge of the •demonstration farm in 
‘ the rains and spend his tiijie from December to May in touring 
though the district, holding classes for 14 days at certain centres 
for teaching'agrioulture and accounts, etc.,' to the sons of agricul¬ 
turists who have passed through the course at the rural schools. 
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Owing to the late decision of Government, Rgricultural readers 
and everytliing but the three R’s. have been abolished in the 
curriculum of rural schools. 

The son of the cultivator is to attend school at 4 or 5 years 
of age and to complete his education at the age of 8 or 9. It is 
expected that he will be required to help his father in the fields 
at that age. Is there not a danger that after 3 or 4 years of 
bearding cattle or working ^ the fields, he will have forgotten all 
he learnt at school, unless he* is got hold of by an experienced 
teacher and taught that his knowledge of the three R’s. can be 
of pi'actical use to him, in enabling him to become a good farmer 
and to remain in touch with the larger world outside his own 
village and district? If we give an education to the ordinary 
village boy, which at the age of 20 will enable him just 
to sign his name and perhaps to call himself “ literate ” at 
the next census, the money spent on his education will be 
wasted. 

Perhaps allowances might be given out of the joint fund 
later on, to primary school teachers who attend a course of agri¬ 
culture at the college and qualify themselves to'teach the simple 
principles underlying good husbandry, in night and hot weather 
classes. In Belgium some such system exists. 

In addition to the chief itinerant graduate, three assistants 
could be appointed, one for each sub-division. These men could bo 
given a specially constructed cart, in which apparatus for demon¬ 
strations of the use of implements and the teaching of the elemen¬ 
tary facts of plant life, insect' pests, manuring, feeding of stock, 
etc., could be carried—and classes held in all the chief villages of 
their charge. 

They would supervise also the demonstration plots and the 
management of sub-depots for the distribution of seed and imple¬ 
ments. Handsome eonti ibutions towards shows of agricultural 
stock and produce, the payment of premiums to the owners of 
stud bulls and selected growers and distributors of improved seed, 
and scholarships for boys selected to attend the Vernacular Agri¬ 
cultural School at Xioni Xalbhor, could be given. 
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Lastly a boring staff,* raaking bores in existing wells and 
prospecting for new wells at cost price, could be maintained for 
the benefit of cultivators. 

I have appended to this jjaper a satnple budget which might 
be adopted by an Agricultural Committee’in East Khandesh. 
It is a rough estimate and intended only to be suggestive, and no, 
doubt there are many points which would require modification. 

For the first few years much v*f t.l»e fund would be used up in 
capital expenditure. 

If this paper succeeds in arousing the interest of this Con¬ 
ference in a system of agricultural organization which has been of 
immense benefit to Ireland, I shall have accomplished something. 
If I succeed further in iuducing this Conference to pass a resolu¬ 
tion in favour of some practical steps being taken to introduce a 
similar system into this Presidency, I shall have done much ; 
because, what is approved by a Conference of gentlemen repre¬ 
senting the agriculture of e\’oiy district, must carry great weight 
and command serious attention. 

[The analopry becwoeii Ii'imIi and Indian adminietrative probleniB ih well known 
to be in many reapeuta a close one, bnt in coiiaidering the kinil of organization required 
for agricultural development the difTcrence belwcon the economica of the two countriea 
—caused hy the fact that Ireland lies at the doura of the I'l-eiiteat market in the world 
for the sale of agricultural products and the purchase of machinery, wlule India has to 
pay a heavy freight on lioth- innat be iKirne in mind ; an also the fact that in Ireland 
new practices are constantlr being put to the economic teal by educated farmers, who 
thus play the part of a very great number of local oennomie experiment atations. 

It may well be that while the possibilitiea of economic improvement in Ireland 
aie siifKciently iinnierous and obvious to warrant tbe creation of a complete organization 
for their general demonstration, the ecoiionne advantagc of such possibilities in India 
reqnirea to be thoroughly established by exceptionally careful investigation before 
auch general demonstration is advisable. 

Tbe reputation of Agricultural Science in many parts of India has undoubtedly 
'antlered in the past from the recommendation of practices the economic advantages of 
which have been iiisflflicieiit to warrant the expenditure iieceaaary to eatabliab them, 
and a general expansion of the educational aiife of an Indian Agricij^tural Department 
would appear to be rarely warranted unless preceded by* a previons thorough equipment 
' for local scientific and economic inveetjgation. , 

It seems necessary to sound this warning note lest Indian Departments may be 
ae’dnced by the, glamour of Irish auccessea to the dangerous course of unduly multi¬ 
plying etaft.'and demonstration before the spade-work of experimeijt and ^search ha^ 
beenidone.—(Fditor.) ] 
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No. 

1 Name of District. * j 

Local rate. 

1 pio raU. 

j Oovaroment 
{ oontrtbntioo. j 

1 Total of cols. 
4 and .6. 

1 

. ■ ■ *1 
'__•-! 

3 

1 

4 

1 ^ i 

6 


Northtn Divition. 


<* 


1. “*• ■ 

Ba. 

Sa. 

1 

Ahmedabad ••• 

••a 

1 40,336 

3,361 

1,680 

2 

Kaint 

• •a 

64,294 

5,368 

2,679 

3 

Panch Mahals ... 

•as 

5,258 

438 

210 

4 

Broach 

... 

179,563 

14,964 

7,482 

5 

Surat 

... 

170,710 

14,226 

7,113 

e ' 

Thnnm ... 

•J 

103,646 i 

8,554 . 

4,277 


Rb. 

6,041 

8,037 

667 

82,446 

21,330 

12,831 


Central Diviaion, 



4,267 

12,802 

7,660 ' 

22,981 

4,116 

12,346 

4,208 

’12,624 

4,396 

13,186 

7,410 

22,230 

3,651 1 

10,664 


4,706 

14,118 

4,610 

13,830 

6,936 

20,809 

2,609 

7,628 

4,085 

12,266 

2,546 

7,636 

84,447 

253,361 
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APPENDIX—II. 

AuuukI recurring cost of denioDBtration farm of 30 acr^ 

Annual coat of Head Quarter Dep6t for diatribution of seed, iuiplemeuta and 

their repair *** ••a aaa • aaa aa* 

rv m t 1 -a-fc Ai / BOUtleaa aaa aaa 

^ n pfi j Watchman and contingenciea 

8 Taluka dAnonatration plota at Ba. 100 per annum aaa »#• aaa 

'itinerant Qradnate of Agriculture at farm in rainaand on tourin open aeaaon 
@ Ba. 160 per month 

3 Asaiatanta on Ba 60 per month ... .* ... 

4 apecially trained peons on Be. 10 per month 
Travelling Allowance of travelling oflScera... 

Carriage of apparatns 

Secretary on Ba. 60 per month ... 

Clerk to aame Ba. 16 per month 
Contingenciea for officera 


Contributions to shows ... ... ... ... 

Scholarships to send ton boys to Agricultural Vernacular School 
Loss on distribution of seed, Ac. ... 

Premiums to 20 stud bulls @ Hs. BO per annum ... 

Premiums to 20 registered growers of improved seed @ Be. 100 per annum 
Boring staff for carrying out boring at cost price for farmers ... 
Balance hand ... ... ... ... ... 


1,600 

880 

640 

1,060 

90(1 

1,800 

i,dbo 

480 

840 

400 

600 

180 

350 


11,360 

6,000 

760 

600 

1,200 

2,000 

1,800 

300 


23,000 
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Qfft/. A(/rieulinra/ Adv/gnr to the Government of India. 


In Vol. II, Part II of the Agricultural Journal of India 
(April 1907), there appeared from the pen of Mr F, G. Sly, c.s.i., 
I C.8., then Officiating Inspector-General of Agriculture in India, 
an article on “ The Trial of Exotic Drought-resisting Plants in 
India.” After an exhaustive account of experiments made, 
Mr. Sly summed up his conclusions as follows :— 

“ With the experience of the past as a guide I would strong¬ 
ly deprecate any further extensive trials of exotic drought-resist¬ 
ing plants. The only possible chance of success seems to be in 
arid tracts, such as Sind, Rajputana and the Western Punjab 
and, even in these tracts I entirely agree with the opinion of the 
Director of the Botanical -Sui’vey that there is much more promise 
in the extension of the indigenous salt-bushes and other plants 
than in the trial of exotics. -It i.s certain that the introduction 
of drought-resisting plants such as Australian salt-bushes can 
never form a remedy for the heavy mortality of cattle during 
famines over the greater part of India.” 

The conclusions arrived at by Mr. Sly were accepted by 
the Government of India as conclusive, so far as the introduction 
of exotic drought-resisting plants was concerned, and their opinion 
was conveyed to the Secretary of State for India in the following 
words : “ Experiments have been carried out with such plants, 
but these have proved entire failures and no good seems likely to 
be gained by a repetition of the experiments. The Government 
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of India are advised that in'the selection of a'suitable species of 
drought-resisting plant for India, it is n^ cessary not merely that 
the species should be capable of resisting great drought habitually, 
but that it should, at one and the *same time, be capable not 
jnerely of existing but of flourishing both under a full monsoon 
, and with complete absence of the monsoon, or, in technical worda, 
the species should be simultaneously xerophilous and hygrophilous. 
Very few species, if any, have hdtJi qualifications, and t^ie 
Australian species referred to a^e not possessed of both. In the 
habitually dry regions of India or Burma, the introduction of 
exotics is supeiiluoua as there already exist in such areas 
xerophilous species native to tliose areas, which species are said 
to be much better adapted to their environment tlian exotics 
would be, and enquiries have been made from Australia regarding 
Indian species ’.vliich might he introduced into Australia. In 
the regions of India which, normallj^, are subjected to the 
monsoon influences but only occasionally, when the monsoon 
current fails, suffer from dronghti neither the indigenous xerophi¬ 
lous plants of the dry areas of India nor corresponding species of 
any other area of the world could be expected to succeed. 

“ The impossibility of introducing into India from Australia 
drought-resisting plants supei'ior to indigenous species has, 
therefore, been accepted, hut improvement of fodder resources has 
not on that account been neglected. Investigations are being 
carried out in some Provinces on the following lines ;— 

(a) botanical investigations of indigenous fodder grasses ; 

(h) preservation of fodder in the dry state and as ensilage; 
(c) improvement of pastiy.’e land.” 

This pronouncement together with Mr. Sly’s article elicited 
from Sir Willmm Wedderburii, Bart., who has always evinced 
the keenest interest in the subject, the criticism that all the 
unsuccessful experiments reported by Mr. Sly were made in 
localities subject to monsoon rains and not in arid tracts of 
India. Hs •advised, therefore,‘that experiments with drought- 
resisting fodder plants should be made in Sind where 'there are 
wide tracts of dry alkali lands and the rainfall is scanty. He 
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suggested also that such indigenous drought-resisting plants as 
Salaola foetida should be tried in parts of the country where 
cattle have suffered from want of food. 

Enquiries addressed to the Deputy Director of Agriculture 
in Sind elicited the fact that Rhodes grass, Wonder grass and 
'Paspalum dilatatum have been under experiment in Sind without 
giving any results. This confirmed the view already expressed 
that any further trial of es^otic drought-resisting plants was to 
be deprecated. 

With regard to the suggestion that indigenous drought- 
resisting plants such as Salsola foetida should be tried in parts 
of the country where cattle had suffered from lack of food, en¬ 
quiries addressed to local officers elicited the information that, 
except in the United Provinces and Madras, where they failed, 
no Province has made experiments wirh plants like Salaola 
foetida nor do they wish to give them a trial. 

In 1902, experiments were made in the United Provinces to 
grow Salsola foetida, Ilaloxylon recui'vum, Kovhia indica, Ilaloxy- 
lon multiflorum and Sumda maritima on xisar soils (both highly 
alkaline and slightly alkaline). They were all unsuccessful.. The 
details of these experiments are given in Agricultural Ledger 
No. 5 of 1902. 

At Saidapet in Madras, in the year 1882, some varieties of 
Salsola were tried experimentally, but the general result was' 
poor growth and tendency to seed prematurely. 

Salsola foetida grows naturally in the Punjab, Rajputaua, 
Sind, and Baluchistan and is valued as a camel fodder. It is said 
that cattle other than camels will not eat it. It, therefore, 
seems useless to extend operations for its introduction into other 
parts of India. 

In view of the great interest which is taken in the question 
of the fodder supply of India, it is considered advisable that the , 
efforts made in this direction by the various Provinces, should be 
placed on record. The object of the following notes is, therefore, 
to detail, for, the information of the interested public, the lines 
on which the conservation and imprqvement of fodder supplies 
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have been or are being attempted. For the information here re¬ 
corded, 1 am indebted to the various. Provincial Directors of 
Agriculture to whom I would here express my thanks for the 
very complete details, as affecting their Provinces, they have given 
me. This article is practically a compilation "of their reports, as 
,it appeal's to me that the detailed efforts of each particular Pro¬ 
vince in this direction will have much more interest for the 
public than a geiieral summary. 

In a subsequent article, I b.ope to deal with the more general 
aspects of the problem ana to make available for the general 
public the results of the discussion of the fodder problem by 
the Indian Board of Forestry at their meeting at Debra Dun in 
March 1 D13, and those arrived at by the Board of Agriculture 
in India which discussed the question at their meeting at 
Coimbatore in December. 

United Provinces .—The position in the United Provinces is 
thus stated by the Hon’ivle Mr. Hailey, the Director of Band 
Record.s and Agriculture •— 

“ In dealing with the action taken by the Agricultural De- 
partm^^nt for the improvement of the fodder supply, particularly 
in the dry parts of the Provinces, it Is difficult to Isolate the 
question from the more general question of the improvement of 
cultivation. The principal sources of fodder supply in these Pro¬ 
vinces, where grazing is limited, arc the secondary products of 
food crops, e.g.. blnisa, chopped/aa»' and hajrrt stalks. The con¬ 
ditions of food supply and fodder supply are so closely connected 
that any measure taken to improve the former affects equally the 
latter. One of the most important is bhe extension qf irrigation 
facilities ; and the attention of the Department has been directed 
for some years*past to extending the area irrigable from wells, for 
which purpose a large staff of borers is maintained. Every addi¬ 
tion fo the^ irrigation facilities moans a possible increase in the 
food supply and conversely in the fodder supply; and renders 
the supply, ‘more independent of the character of the season. 
Compared with the results so obtained, the outcome of direct 
meUsures to increase the fodcTer supply is probably msiguificant, 
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and this applies,with particular force to the dry areas. Viewed 
in this light, nothing that the Agricultural Department can under¬ 
take can be comparable with the results obtained from the work 
of the Irrigation Departirfent. 

“In certain ot^ier respects, too, the Agricultural Departmei.t 
.can only {ilay a minor part in improving the fodder supply in 
comparison with other Departments, though it is usually associat¬ 
ed -with them in their Action. The question of improving the 
fodder Supply in these Provinces was debated at considerable 
length at a conference summoned in 1909 to consider matters 
relating to the supply of cattle and milk products in the 
United Provinces. The two principal points considered were 
the preservation of grazing grounds by the remission of land 
revenue, a penal rate being assessed if the conditions are 
broken, and the possibility of obtaining railway concessions 
for the transport of hay from the forest areas. These are 
measures of great importance as affecting the fodder supply, 
but bej’ond the scope of the Agricultural Department. It may 
be mentioned that in these Provinces, including the typically 
dry trtvct of Bundelkhand, there are considerable forest areas, 
and the question of the supply of hay and extending the 
grazing grounds is primarily a matter for the Forest Department. 
The functions of the Agricultural Department are often purely’ 
advisory and though it may claim to have initiated certain 
measures, the carrying out of them has rested with other 
Departments. The question is in fact one which should be re¬ 
garded from a Provincial rather than a Departmental point of 
view. Tha action of a single department does not give an 
adequate conspectus of measures taken by the Local Govern¬ 
ment, and it is frequently difficult to mark off the work of one 
department from that of another. 

“ The main sources of fodder supply may be summarised 
under the following heads in the order of their importance 

(a) Secondary products of food crops, c.^., hhmat karbi 
(chopped jtiar or hajra),'^ 
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(b) Grass and other natural products. 

(c) Fodder crops. 

“ (a) There is little doubt that in these Provinces in which the 
Jand is closely cultivated and the grazing land in most parts' very 
limited, the secondary products of food crops form the principal 
supply of fodder for cattle. This does not apply to sheep and 
goats, which are left to pick up whaU they can from the fallow 
fields or uncultivated patches. As alreadjT^ noted, most measures 
which tend to the better culti vation of the laud or the improve¬ 
ment or protection from drought of the food supply will indirectly 
tend to improve the fodder supply. It is not possible to explicitly 
set out the action taken by the Agricultural Department 
towards this end. Foremost among the measui es taken may be 
])ut the asfsistaace given in well construction and improvement, 
which has increased the produce of considerable areas ami 
protected them from drought. 

“ (b) Over the submontane portions of the Provinces, con¬ 
siderable tracts of grazing land remain intact; .ind the villagers 
are n|lmitted to grazing in parts of the Government forests. 
The area available for grazing in this T)art of the Provinces 
could bo greatly increased, if any special necessity arose, by 
opening the forests to grazing. In the famine of 1907-08, all 
Government forests were opened for free cutting and removal 
of grass fi'om the 20th November 1907 to end of July 1908; 
and grazing was permitted on privileged rates. Elsewhere, 
.grazing land has been reduced to narrow limits. The question 
of preserving the remaining grazings is mainly economic ; and 
the desirability of taking steps for their conservation has been 
considered fro»n time to time. In the more closely cultivated 
areas, very little can be done ; but where there, is more waste 
land‘the Agricultural Department has taken steps to improve 
it for grazing purposes. 

“ Experiments have been tindertaken for improving eroded 
ravine land, partly with a view to providing pasturage*for cattle, 
and partly for plantations of trees. Similar experiments have 
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been made jbo start fuel and fodder reserves od waste Jand or 
on land on the margin of cultivation. This land ia either 'usar' 
or poor land standing above ravines which is improved by 
embanking or terracing; The ‘ babul ’ itself affords valuable 
fodder in dry years ^ its leaves being eaten readily by the cattle 
^and the green pods by the sheep and goats. A good deal of 
work on the same lines has been and is being carried out by 
Court of Wards’ Estates .and large zemindars. In one estate 
an area of a square mile was fenced and planted and an excellent 
crop of grass raised in the first year ; in another ‘ dhak ’ was 
succes'sfully grown. The question of establishing ‘ babul' planta¬ 
tions on a large scale on poor land or on the borders of ravines 
is being taken up by the Forest Department. It is recognised 
that in Bundelkhand an extension of such plantations would 
afford very valuable pasturage for cattle in seasons of crop 
failure. 

“ In co-operation with the Forest Department efforts have 
been made to organise a supply of grass from the forest areas to 
the cultivated tracts. During the famine of 1907-08 hay was 
pressed and baled and exported in very large quantities to the 
districts suffering from a fodder famine. 

“ Endeavours have been made by the officers of the Depart¬ 
ment to spread knowledge as to the best methods of preserving 
fodder by ensilage. 

“ Lastly under this head may be mentioned efforts to intro¬ 
duce and popularise new grasses for fodder purposes, such as 
guinea grass. 

“ Several Court of Wards’ Estates have experimented 
successfully with these grasses. 

“ (c) Fodder crops are principally grown in the western 
districts where the size and quality of the holdings and the 
resources of the cultivators permit of considerable areas being 
sown with these crops. The Cattle Conference mentioned above 
considered the question of fodder crops and were of the opinion 
that a natural, development was taking place, and could not 
suggest any means of assisting tb^ development, except by a 
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reduction of the canal rate for such crops. On representations 
being made by the Director the irrigation rate was lowered, and 
the reduction was followed by a very considerable extension of 
the practice of irrigating these crops resulting in a largely increas¬ 
ed produce. The extent to which fodder erops are grown in 
t&ese Pravinces may be gathered from the fact that in 1909-10 
and 1910-11, 10,92,259 and 10,87,563 acres respectively were' 
grown. Instruction has been given §,s to the best methods qjf 
preserving these fodder crops bv ensilage. 

“ The Department have endeavoured to introduce the Sor¬ 
ghum saccharatum which has considerable advantages over the 
Sorghum vulgare commonly put down. The fodder crops grown 
by the cultivators are mainly grown in the rains and endeavours 
have been made to introduce crops which will give a feed 
during the cold weather or early months of the hot weather. 
Difierent kinds of lucerne have been tried, seed has been distribut¬ 
ed from the farms, and information published regarding the best 
methods of its cultivation. In 1910-11, the canal returns show 
7,426 acres of irrigated lucerne—an area which, though small 
in itself, is a considerable advance over the figures of some years 
past. Vrurnips have been successfully grown, and are occasionally 
put down by zemindars and Court of Wards’ Estates with a 
considerable number of cattle to feed. 

“ The Department has also experimented with a certain 
number of new fodders. Euchlmna mexicana has been tried, 
but its outturn is lower than that of irrigated/uan Spineless 
cactus has been tried at Gawnpore'; while it makes a fair growth 
and stands the hot weather, it has so far shown little tendency 
to spread naturally. Prosopis julijlora as a fodder tree has 
' been grown on ^ small scale and hew so far given very promising 
results. • 

“.Speaking generally, it may be stated that the question of 
’ fodder supply in these Provinces is'not so pressing as the 
preservation ^ of breeding grounds and the maintenance of the 
supply of plough cattle. In normal years the cultivator in his 
choice of crops is largely guided by the consideration of the 
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necessity of a suppl}' of fodder for -his cattle. The gradual ex¬ 
tension of irrigation in Buudelkhand and other dry parts of 
the Provinces is lessening the danger of a fodder famine in these 
tracts. In abnormal seasons, t.e., when there is a failure of the 
rains, the experience of the famine of 1907-08 has shown that 
the comparative proximity of the forests and improve^ railway 
bommunications, would enable hay to be introduced in quantities 
which would greatly reduce the cattle mortality. 

• “The conclusion arrived at after the famine of 1907-8, in 
which very extensive measures for relieving the fodder famine 
were token, was that with all other grass cutting operations 
suspended, upwards of 80,000 tons of hay could be supplied by 
the Forest Department. It was noted that, though the less 
valuable animals were sold or died somewhat prematurely, 
nowhere were the cultivators seriously embarrassed* by the loss 
of their plough cattle. There are also two private firms in 
these Provinces which have leased areas of jungle and put down 
baling presses.” 

Punjab .—In the Punjab, the Director of Agriculture and 
Industries, Mr. ■ W. S. Hamilton, i.c.s., has suggested to 
Deputy Commissioners the consideration of the following 
steps to help in the provision of fodder and the grazing of 
cattle :— 

“(1) Partition of grazing grounds should be consistently 
refused under Section 111 of the Land Revenue Act. 

(2) Bhusa, jowar stalks and hajra stalks should be 
stocked in the fields in good years and kept till required 
in bad years. This is regularly done in parts of Hissar and 
Gurgaon, and stocks of hajra sometimes remain good for 10 
years and of jotvar for 3 or 4 years. There is no reason why 
the people elsewhere should not be persuaded to this. ^ 

(3) Whel-e there is abundant grass, as in Hissar and 
Gurgaon Hills, it should be made into hay and stocked. The 
difficulty is to find the labour and,the foresight at the time when 
the grass, is ready for cutting, which is also the fbver season 
and the Xharif harvesting time. 
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(4) Maize stacks should be mixed with green grass or some 
less dry fonn of fodder, chaffed, and siloed. .I'he Agricultural 
Department have made some experimental silos this year. We 
*re not yet prepared to advise ; but tlie Militaiy Dairy Farms 
regularly make silos of maize stalks. 

(5) IThe canal rates 'ui fodder crops might be reduced. 

1 think an equivalent w(»uld have to be levied on some other* 
crop. 

(6) The leading landowm rs and also co-operative societies 
in non-breeding tracts migiit be awakened to the economic 
question whether it would not pay better to grow a little more 
of the crops which yield fodder than at present, rear up their 
young stock instead of selling them tT underfeeding them as so 
often happens now, and so avoid the periodical large lump outlay 
on the purchase of bullocks and of cows. Year by year, as the 
price of cattle ri.sc.s, the gap between the return from oil-seeds 
and cotton which are almo.st the only non-fodder-producing crops 
widely grown and the return from fodder ci’ops will lessen. If 
any Deputy Oominissionor can work out for a t 3 ’pical tract in his 
<listrict the relative profit and loss of {<«) growing sufficient fodder 
and rearing young stock, (/>) putting the land under cotton, etc., 
instead of fodder or semi-fodder crops, selling all young stock, and 
bujdng mature cows and bullocks, it would be of the greatest use. 

(7) Possibly co-operative societies might take payments in 
fodder when it was cheap, stack it and realise a large profit when 
the next fodder famine came round. 

(8) It has been suggested by Mr. de Montmorency and others 
that on the Chenab Canal the charar/oh might be irrigated from 
the canal at times when the waffer was not required for cultivated 

* crops or when, ^i^ecause of a breach, the water would otherwise be 
run off mto escapes. To arrange for this it would be necessary 
to find blocks of commanded chavatjah large enough to warrant 
’ attention, ifnd have Avater-courses mad* to them. Probably the 
Canal Department would give* the water free or at a very low 
charge. Th*is plan might be of use on other canals and might 
ber discussed with the Public lyorkB Department. 
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(9). Jowar and bajra might be-used much more economical¬ 
ly in good years than at present. For example, there would be 
considerably less waste if the fodder was cut up and not thrown 
down whole. 

“Mr. Stow has divided districts into those which breed 
and those which import their cattle. Roughly this is a division 
'into districts which are highly cultivated and those which are not 
so highly cultivated and still have considerable grazing available. 
The proposals will differ considerably according as the district 
is a breeding district or a highly cultivated district. In the 
former, -the problem is to maintain sufficient grazing grounds in 
ordinary times and to arrange for a reserve supply of fodder to 
meet times of scarcity. In the latter, the aim is to grow enough 
fodder crops in ordinary times to rear the young stock which are 
now sold off.” 

Central Provinces ,—Of the position in the Central Pro¬ 
vinces, the Director of Agriculture, Mr. C. E. Low, c.i.e., i.c.s., 
writes :— 

“ ‘ The improvement of fodder supply in the dry parts of 
India’ would seeih to relate to provinces where the main 
difficulty in the way of a fodder supply is the dryness -of the 
country : but .this is not the case in the Central Provinces ; it is 
in almost every instance the local agricultural practice that we 
have to fight against. 

“ We are not dealing with a tract where good cattle are kept 
and well fed with farm grown fodder ; and where, if a dry yea 
threatens the supply of this, there is a fodder famine w'ith loss of 
cattle. 

“ The tract is one where cattle keeping is on a very low 
standard. Stall-feeding is in some places not practised at all: in 
others only to a small extent; and with what may be celled by¬ 
products of agriculture. ‘ In Berar and Nimar, where the stand¬ 
ard of practice is highest, cattle are fed on pulse, cotton seed and 
jowar stalks : and this tract is the most liable to loss from famine. 
Even here, it is rarely if ever, the case, that a drought, even if 
bad enough to ruin the outturn of ju^r and cotton seed, reduces 
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the outturn of juai'stalks, 6tc., to so low a pitch as, to threaten 
famine to the cattle. There is also in these tracts a good 4eBl 
of grass and grazing. To take the opposite end of the scale, i.e., 
Chhattisgarh, where there is no stall-feeding, except a little rice 
straw, and practically:no grazing—even a year like 1899-1900 
leaves a good deal of rice straw, and the cattle are absolutely 
better off in a famine year like 1907-08 or 1896-97 than in an 
ordinary year : there is less for them tp do and they graze dowii 
the rice crops. What we are proposing to do is, to raise the 
standard of cattle feeding up tc a pitch that will—-incidentally— 
cause much more loss to cattle in a dry year than is the case at 
present. 

I have very little, therefore, to say about drought-resisting 
fodders. We have made a few experiments in Australian grasses, 
such as Paspaluw dilatatum, which was a failure ; it found the 
hot weather too dry, and the rains too wet. Ghloris virgaUi 
(Rhodes grass), which is found locally, is now being tried, though 
not especially on account of its drought-resisting qualities. Noth¬ 
ing has been done in the direction of utilising cactus as a fodder. 

“ The main direction which our efforts have taken has not 
been thkt of developing fodders which will stand a dry year, 
but in inducing cultivators to utilise existing fodders, or provide 
fresh sources of supply, as a matter of regular agricultural 
practice, in order to improve the type of cattle. The rice tracts 
to the east of the Province, especially the rice tract of Chhat¬ 
tisgarh, present a difficult problem. The area is closely though 
inefficiently cultivated. There are Heirdly any grazing grounds : 
and the villagers do not grow fodder crops. The cattle are very 
small, and incapable of working* properly. The grass produced 
in the surrounding forests and on a few reserved waste lands in 
the plains is all used for thatching, for which it fetches a higher 
price t^an for fodder ; it is moreover mostly sukla {Andropogon 
^contoHus) and is unfit for cattle fodder after the spears have 
grown. Spears can, however, in case of necessity be removed 
by bush harrowing, or even allowed to drop off, but this»leaves a 
decidedly inferior fodder. 
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“ The forests round the Ohhlsttisgarh plain are used for 
g^razing, mainly by ‘ ghi ’ producing castes, cattle breeders and 
sellers. The cows and 'working bullocks of the plains are seldom 
sent there. 

“ Chhattisgarh is an extreme case : but in most parts of 
the Central Provinces as has been already explained, ^ery little 
use is made of the natural grasses for stall-feeding; and veiy 
little attempt is made to grow fodder crops. 

“ The policy pursued is that adopted after a conference of 
Government oflSoers held in 1909. The terms of reference, so 
far as they relate to the present question, were as follows :— 

(a) That steps should be taken to make more use of the 
existing fuel and fodder reserves by fencing them, and by 
continuing the experiments in the growth of better fodder 
grasses. 

(I may note that these areas are very small and are a mere 
drop in the ocean, so-far as Chhattisgarh is concerned). 

(g) That special concessions in the matter of irrigation rates 
should be offered for the growth of fodder crops. 

(h) That it should be considered whether the ' Forest 
Department could not assist in the solution of the fodder 
question. 

(1) By carting pressed grass from the remote forests as has 
been done with profit in the Northern Circle. 

(I may note that the Northern Circle lost on this last year). 

(2) By lowering the rates for grazing or for grass cutting 
iu the remote forests. 

(3) By charging lower rates for the grass extracted before 
3Lst December, a plan which has been tried with success in 
Wardha. 

“I proceed to note briefly what action has been taken on 
the various recommendations of the conference, and with what 
results. 

** (ci) The most im|portant experiment undertaken with the 
fuel and fodder reserie^ was to cut the sukla grass early, before 
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the spears could form. There is risk of rain and it proved advis¬ 
able to cut it by machine to save time. A machine cannot be 
used where the ground is stony, as is the* case in many parts of 
the Central Provinces. A reference ta the report on Agricul¬ 
tural Stations for 1910-11 will show the results so far obtained. 
The are%s managed by District Officers gave less successful 
'results. They complain of the risk of damage from rain and of 
the difficulty experienced in getting cultivators to buy the ha^. 
Little success was obtai'ied by tho D&partment in its attempt to 
grow better quality grasse.^ on *.hese areas. 

* * * # * 

“ iff) Nothing has yet been done by way of getting rates 
reduced. Experiments, however, in the growth of irrigated 
fodder have been carried on in the neighbourhood of Nagpur 
and in Chhattisgarh, vide report on Agricultural Stations in the 
Central Provinces for 1910-11. 

Lack of staff and the difficulty in obtaining clover seed have 
hitherto prevented this experiment from being pushed : but it is 
undoubtedly one of the most promising directions m which fodder 
improvement can be attempted. 

“ (h) The work of the Forest Department was not carried on 
in connection with this department ; from information contained 
in the last annual report, it would appear that the policy of ‘cheap 
grass and dear grazing’ has not hitherto met with much success. 
When stall-feeding is valued so little, it is clear that some 
time will elapse before cultivators will trouble to cart grass for 
their cattle from long distances. 

I am asking the Forest Department to inform the Deputy 
Directors of any future attempfs they may make : that the latter 
may inform them of the most likely areas, and enlist the help of 
the Agcioultural Associations. 

‘‘Besides the above lines of effort, the Department have inves¬ 
tigated the yield of local grasses ; aud.the feeding value of these 
and of other fodders locally available. Ensilage is also regularly 
fed to cattld bn the Telinkheri and Powarkhera breeding farms ; 
but its use has not hitherto been demonstrated.” 
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Madras. —Madras, the work‘done has been thus 8^^nmar- 
ised by the Officiating Director of Agriculture, Mr. 6. A. D. 
Stuart, I.O.S, : — 

“ The importance of the question of fodder supply has long 
been recognised by the Madras Agricultural Department, but 
so far it has not been possible to find time to attack thq problem 
‘seriously. The first essential is a systematic botanic survey 
of the fodder grasses and plants of the presidency. The local 
names of fodder grasses vary almost from village to village, and 
little systematic work can be done until a thorough knowledge 
of the fodder plants has been obtained. 

“ An assistant of the Government Botanist made a rough 
survey of the Districts of Guntur, Krishna and Godaveri in 1907 
and his report contains much valuable information on the fodder 
greases, and on the customs of the cattle owners and breeders in 
respect to the grazing and feeding of cattle. A similar report on 
a portion of the Coimbatore District was published in Bulletin 
No. 27 of the Department of Agriculture, Madras. These reports 
show that the making of hay, the cultivation of grasses for pasture, 
the preservation of natural pastures for grazing and hay-making 
at particular seasons, and the sending of herds of cattle for long 
distances to more suitable grazing at certain seasons, are all 
practised in different districts. When the whole Presidency has 
been surveyed in detail on these points it may be possible to devise 
plans on which the practice of more backward districts may be 
levelled up to those of the most progressive. In fact, the same 
work may be done for the practices of cattle feeding and grazing 
ns is now being done for the cultivation practices of particular 
orope. “ 

“ The most important cultivated fodder crop is sorghum. 
In some districts this is regularly grown for fodder, while in 
other districts the practice is unknown. Experiments have 
been made at the various Governinent Agricultural Stations to 
ascertain the best seed rate, the .best period for cutting, and the 
variety most suitable.for each district. It is expbeted that it 
will be possible to show ryots that this crop can be ‘ profitably 
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grown for fodder In many districts where t}ie practice is at 
present unknown. 

“ A beginning has been made in collecting local grasses and 
testing them pure or mixed for pasture. Grasses from other 
djstricts and exotic grasses have also been "tried, but generally 
with poor success. As already stated, this problem needs to be 
attacked in a systematic manner after a thorough Botanical 
survey of the fodder plants has been carried ont.” 

Bomhay. —Mr. T. F. Mai^:, b.sc., Deputy Director of 
Agriculture, has submitted an interesting note on the steps taken 
in that Presidency to investigate what can be done to meet the 
fodder difficulty in years of scarcity. 

“(1) Experiments were commenced in 1908-09 to ascertain 
how far the surplus supplies of fodder in good seasons could be 
preserved to meet requirements of bad seasons. 

“ (2) Enquiries have been begun in connection with the pro¬ 
blem of baling fodder in localities which normally produce large 
surpluses and transporting the same to localities chronically short 
of fodder. 

“ (3) A cattle farm has recently been opened of which one of 
the chief objects is the fodder question. 

“With regard to storage experiments, these were under¬ 
taken at 3 centres, viz .:— 

Nadiad—North Guzerat; 

Surat—South Guzerat; 

Dharwar—Southern Maratha Country, 

“ At Nadiad in 1909-10 three rectangular stacks each contain¬ 
ing roughly 30,000 lbs of excellent Sundhia fodder were erected 
on wooden platforms measuring 21 feet by 11 feet, supported on 
brick pillars 2 feet high and the covering consisted of bajt'i 
^ straw.* 

“These stacks stood through the*monsoon (28" of rainfall) 
of 1910 and^qne of them was opbned in June 1911. The fodder 
was found, to be good, though two layers on the. top had been 
damaged and 4” at the bottom was discoloured. 21,880 lbs. 



‘ AaRIC[n:.T0RAL JOURNAI. of INDIA 


54 


fix, 1. 


sold at Rs., 6-8-0 per 300 lbs. and tlie following statement com¬ 
pares the purchase and sale values of the fodder ;— 


30,840 llw. at Ra. 3-11-0 per 300 lbs. 



21,880 lbs. sold 


purchased from December 1909 tS 



@ Bs. 6-8-0 per 


March 1910 ... 

Rs. 871 

0 0 

300 lbs. in June 





1911 ... B8.474 8 

V) 

Cost of stack platform 

35 

4 3 

5,340 lbs. retain- ' 





ed ... „ 115 11 

0 

Cost of stackioK and roofing 

„ 27 

0 0 

610 lbs. partly 


r • 

• «■ 



damaged @ Rs. 8 


Net gain ... 

„ 960 14 9 

per 300 lbs. ... „ 4 0 

0 




8,410 lbs. shrink¬ 





age, &c. 



Ba. 594 

3 0 

Rs. 594 3 

0 


“Then followed the famine of 1911 and the remaining two 
stacks which it was intended to keep till 1912 and 1913 respec¬ 
tively were commandeered b}’' the Chharodi Cattle Farm. 
Meanwhile the prices of fodder had gone up enormously and in 
August Rs. 12 and in September-October Rs. 18 per 300 lbs. 
were the market rates. The details of these two stacks were as 
follows:— 


Stack 

No. 

Original 
quantity 
pat into 
toe etaok. 

Sent to 
Chharodi 
Cattio 
Farm. 

lisaerved 

at 

Nadiad. 

Partially 

damaged. 

Shrinkage,. 

&o. 

RsMsaKs. 

II 

lbs. 

30,772 

Iba. 

24,701 

lbs. 

1,306 

Iba. 

1,2.76 

lbs. 

3,529 

1 

The fodder obtained 
was good, but the 
upper three layers and 
soma portion on the 
western side were 
damagod. 

This stack was situated 
on the western side 
of the other two 
stacks and hence the 
' fodder on its western 
side I'vas much 

damaged as well as 
three layers on the 
top. The iuside fod¬ 
der was good. 

III 

30,465 

21,072 

4,987 

4 

4 

t 

4,396 


“ During , 1910-11 three more stacks were put up. On 
this occasion they were made round, and Altogether 69,672 lbs. 
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of fodder was stored*. Diflfefent methods of bujlding were tested 
as follows:— 

I. The bottom consisted merely of big earthen clods while 
the roof was made of grass bundles. 

, • II. The bottom consisted of a raised earthen platform and 
.loose graSs was used for the roof. 

III. The bottom consisted of a wooden platform supported 
on brick pillars and the roof con-jij^ted of grass thatching in*a 
frame of bamboo. 

" The contents of these three stacks had to be removed to 
meet famine emergencies before they stood through a monsoon, 
but the following observations were made : — 

(1) White ants did great damage to the bottom layers of 
stacks I and II, while the fodder on the raised wooden platform 
remained in good condition. 

(2) Round stacks are more suitable than rectangular ones. 
Owing to the interruption in these experiments the following 
points have not been cleared up as yet:— 

(а) How long fodder can be kept m good condition when 
stored as described above. 

(б) The profit of storing fodder through a period of 
normal seasons. 

Incidentally it may be added that the chief obstacles to 
storing fodder in North Guzerat are (1) the danger of incen¬ 
diarism, and (2) the liability of theft. ■ 

“ At Surat six stacks containing 97,277 lbs. of fodder were 
put up in 1909-10. Three kinds of covering were tried as 
follows:— 

I. Two stiysks thatched with cotton stalks and grass. 

II. Two stacks thatched with grass alone. 

III. Two stacks thatched with palm leaves. 

The bdttoms of all stacks consisted of raised earthen plat¬ 
forms. . • 

“One stack out of these three groups was opened in 1911 
after standing through the monsoon of 1910, which amounted 
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to 32*39 inches of rsinfaU. The percentage of good harhi 
obtained from these stacks was as follows :— 

I. 74 per cent, good fodder, 

II. 69 per cent, good fodder, 

Illr 77 per cent, good fodder, 

which shows a loss of some 25 per cent. The second stack 
in group II was opened after the monsoon of 1911,—which 
amounted to only 17*30 inches of rainfall—when 64 per cent, of 
good fodder was secured or roughly frds of the original 
quantity put into the stack. The cost of constructing these 
stacks amounted to Rs. 18-8-0 each, while the cost of the fodder 
in each stack was Rs. 147. In other words, the cost price (in¬ 
cluding storage) works out at Rs. 6-8-0 per 1,000 lbs. and the 
sale price would have to be at least Rs. 8-10-0 after the first 
monsoon, but if the season were similar to the preceding one 
the price of new harhi would only be Rs. 6 per 1,000 lbs. 

“ Six stacks were put up in 1911 and covered as follows :— 

(t) Three with corrugated iron sheets supported on wooden 
standards. 

(m) Three with palm leaves supported on bamboo frames. 

These have not been opened yet. 

“At Dharwar three stacks were put up in 1908-09 and 
three more were put up in 1909-10. Three types of covering 
were tried as follows :— 

(а) mud plastering (a local practice) ; 

(б) cotton stalks; 

(c) rice straw. 

These stacks were all rectangular in shape. The three stacks 
put up in 1908-09 were not all of the same dimensions, but the 
following statement gives the details:— 



Coat of »t«ck‘ 

' Qaontity of 
fodder stored. 

* 

QoanUty of 
good fodder 
recovered. 

4 

Quantity of 

Loss from 

Typ* of ooveriog. 

log, inolnding 
coTsring anaj 
rapur. j 

fodder damag¬ 
ed daring, 
atorage. 

abiCnkagu 
daring atorago. 


Ba. A. F. 

S3 9 0 

Iba. 

Iba. 

Iba.' , 

Iba. 

Mad plaaterioK 


g,143 


607 

Cotton itoUn 



« 86,006 

4, OSS 


Bioo (tnw 

1 45 10 0 

53JK)0 j 

Not opened. 

. ■ 
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“ The first of these stacks was opened in August 1911 and the 
second in December of the same year. The monsoon of 1910 
amounted to 22'96 inches of rainfall and that of 1911 to 16‘77 
inches. 

“ It was observed that the top portion Tof the stack covered 
with cotton stalks was very much spoiled by rain in spite of care¬ 
ful thatching. It will be noticed that less than 7 per cent, of 
the fodder in the stack coversd with mud plastering was 
unrecovered. If we take Rs. 6 per 1,000 lbs. as the initial cost 
of kctrhi, then Re. I would have to be added to cover the cost of 
storing and annas 6 to cover the loss due to damage and shrink¬ 
age, HO that the lowest price at which the fodder could be sold 
after one monsoon would be Rs. 6-fi per 1,000 lbs. This method 
of covering has the advantage of costing very little in repairs and 
of being considerably resistant to fire. 

“ None of the stacks built in 1909-10 have been opened yet. 

“In 1910-11 twelve more stacks were put up, six of which 
were built round and six rectangular. Corrugated iron has been 
adopted in covering three of these stacks, but was very costly and 
will only prove economical provided the same sheets can be used 
many times over. These twelve stacks still remain intact. 

“ It may, therefore, be concluded that fairly efficient and 
cheap methods of storage can be devised, but that in a period of 
normal seeisons the preservation of fodder would result in a 
money loss to the owner and hence the practice can be recom¬ 
mended only in those tracts where statistics show a sufficiently 
high percentage of scarcity years. Nevertheless if we take Rs. 2 
per 1,000 lbs. karbi as the loss involved by storage, we see that 
for a cost of Rs. 14 a cultivator can store 7,000 lbs. of fodder 
or sufficient to feed a pair of cattle for six months. If, on the 
other hand, there is no market demand for surplus fodder at 
harvest time, it would be economical to carefully store it, as the 
fodder would most probably command h, sale value in the latter 
part of the f|iir season. 

“ The experiments in baling and transporting have * not been 
c&rried out yet, as Messrs. 'Marshall Sons & Co., Engineers, 
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Bombay, are experimenting with a bruizer by means of which it 
is proposed to prepare the iiarbi for baling. 

“ It is, however, proposed to mix this braised X;arbi with 
various proportions of pulee bhttsa and then to bale it. This 
will be done in localities where fodder is normally cheap and 
the bales will then be transported to localities where fodder 
always remains at a high price. When this has been done it 
will be possible to say whether such an arrangement is economical. 

“ Thirdly, a cattle farm has recently been opened at Tegur 
in the Dharwar District, one of the objects of which is to cut 
coarse grass when still in the tender stages and make it into silage 
and hay and thus to demonstrate how cattle can be maintained 
in good condition throughout the fair season simply by making 
the best use of existing resources. There are large tracts where 
such grass grows profusely, but remains uncut, and is allowed to 
wither, and it is probable that an enterprising man might make 
a good thing out of cutting such grass timely and baling it and 
transporting to localities where fodder is scarce. 

“ It may be added that for some years past the Department 
has been making silage at several of the farms and although the 
people have seen how the cattle relish this succulent fodder, still 
none have adopted the practice as yet.” 


(To be continued.) 



TIKKA DISEASE AND THE' INTRODUCTION OF 
EXOTIC GROUNDNUTS IN THE BOMBAY 
PRESIDENCY 

BY ^ 

E. J. BTTTLrH, M*B., F.L.S. 

Imperial Mycologist. 

Thb decline in the export of groundnut seed from the port of 
Bombay was the subject of much correspondence between the 
Bombay Chamber of Commerce and the local Agricultural 
Department, froi^i 1900 to 1905. The largest export \vas in 
J 894-5, when 78,488 tons were shipped. In 1902-3, the amount 
had fallen to 2,890 tons, and this once important trade had 
practically ceased to exist. So phenomenal a decrease naturally 
attracted attention. The Chamber attributed it to a degene¬ 
ration of the locally-grown seed, and advocated the expediency of 
importing a new and better quality, such as was reported to be 
grown in Mozambique and Senegambia. 

It may at once be said that no valid evidence was obtained 
of any degeneration in the quality of the Indian stock. The 
plant is stated to be a native of Brazil, and to have been introduced 
into India in comparatively recent times. A number of races 
developed in India in the course of time, and what is commonly 
referred to as the “ indigenous variety ” undoubtedly consists of 
a mixture of races of uuknowi^ but comparatively modern, origin. 
Analyses of the seed made in 1838 and 1904 do not show any 
appreciable difference in the oil content, and no evidence whatever 
was oStainable to show that the indigenous races had deteriorated 
as regards quality. On the other hand, there appears to be no 
doubt that the yield per*acre had ^len off considerably. The 
trade figufes showed a rapicf decline in the surplus available for 
export, jmd a district enquiry indicated that the "Crop had ceased 
to be profitable and that thfe area sown was rapidly contracting. 
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With reference to the trade suggestion that this was due to 
“ degeneration,” the opinion of Sir W. Thiselton-Dyer, Director 
of the Koyal Gardens, Kew, in 1899 (quoted in Watt’s “ Commer¬ 
cial Products of India,” 1908, page 76) is of interest. He wrote : 
“I may say at once that deterioration of seed is a facile theory, 
which is continually advanced when the produce of crop is 
disappointing. It is one in which I have very little belief. The 
real explanation of the falling off is to be found usually in the 
exhaustion of some constituent of the soil.” With this opinion Mr. 
Mollison, with his unrivalled knowledge of Bombay agricultural 
conditions, was able to agree, except that he believed that other 
causes were at work than mere exhaustion of the soil. He did 
not think that any positive deterioration in the seed of the 
Bombay crop could be proved. In 1902, he stated that the 
decline was due largely, in his opinion, to diseases affecting the 
plant, which had become more prevalent in recent years. A 
succession of unfavourable seasons no doubt helped to increase 
the unpopularity of the crop, but this reason is insufficient by 
itself to explain the prolonged period of depression which was 
experienced not only in Bombay, but in the much larger trade of 
Madras and Pondicherry. 

Attention was therefore directed to the diseases from which 
groundnut suffers in India, and in 1902 the writer was directed 
by Mr. Mollison to study the question. It was soon evident 
that the crop was suffering very severely indeed from a disease, 
locally known as tikka, which was determined to be due to the 
fungus Se-ptogloeum AracJiidis Hac. 

Septogloeum Arachidis was first described in 1898, when it 
was discovered attacking the immense fields of groundnut grown 
in the low country in Java. These fields were often, it was said, 
entirely wiped out by the disease. The published ttccount 
occupied only about half a page, and no suggestions for remedial 


in Dermnn Sast Africa was pubJislied in 1904 . It ArS bUsO heOtl 
frorn O’eyJon, and probably occurs in most parts of AsW 

and Africa where the crop is grown.. ' , ' 
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The disease first appears in Bombay, when the plants are 
from one to two months old. The lower leaves’ are the first to 
be attacked ; dark spots, surrounded by a bright yellow ring, 
come out in large numbers on the greea leaves ; a few also occur 
on the petioles and stem. The number of spots on a single leaf 
may be .from one to a dozen or more, and their size from 
one-tenth to one-third of an ii*ch in diameler, the shape 
being generally round. The remainder of the leaf only slowjj^ 
loses its green colour, bu*- before this is gone, it falls to the 
ground. This shedding of the leaves is, indeed, the most 
striking feature of the disease ; it is apparently due to some 
poisoning action of the parasite, as even leaves with only a single 
spot, fall prematurely. A.fter the disease has been in progress 
for a week or two, affected plants can be at once recognised by 
the litter of fallen leaves round their base. 

In the later stages the effect is not unlike that caused in 
potatoes by the well-known potato-disease. The field, which, 
earlier in the season, had been densely covered by the green 
foliage of the crop, shows a mass of fallen withered leaves, from 
w'hich the bare stalks, with perhaps still a few young leaves at 
the tip, stand out. 

Naturally, when the attack begins early, the plant is 
unable to mature its nuts. Those that have begun to form as the 
attack I’eaches its height, cease development, and at harvest 
are found shrivelled and loose in the shell. If they have reached 
a certain stage of maturity before the disease becomes severe, 
the reduction of the total yield of nuts is less marked, as the loss 
of leaf occurs too late to check their development. In many 
cases, however, losses of from dne-third to one-half have occurred 
' in infected fields. 

The fungus is found in the plant tissues in the neighbour¬ 
hood, of the spots. It consists of slender branching threads, 

‘ whichi tun chiefly between the lea^ cells, and send feeding 
branches or suckers into them (Plate III Fig. 2). Cells thus 
infected wither and collapse, and this leads to the appemranoe 
of .the brown spots. After growth has thus continued within 
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the leaf for a week or two, the fungus forces itg way to the 
surface to reproduce. The threads collect in rnasses near the 
surface of the leaf, and form small cellular cushions of a brown 
colour just below the epidermis fPlate III Pig. 3). The 
superficial cells of these cushions grow but into cylindrical 
protrusions, which by their pressure rupture the epidermis, 
and appear on the surface where they develop into spores. 
Hence, at this time, the centri ofthe spot is occupied by^ 
number of tiny dark-coloared cushions (usually arranged in 
concentric circles), which have a powder}’ appearance from the 
loose mass f*f spores with which they are covered. 

The spores (Plate III Fig. 4) are cast off as soon as ripe, 
and being very light, are readily blown about by the wind. 
They germinate r«])idly in water or very damp air, usually by 
putting out a single germ-tube from near one end of the spore, 
'ihe power of germination is preserved for a considerable time, 
both in spores that iiave been dried and in those that have fallen 
on the soil. Dried spores were found to germinate after six 
months, while the observations made during the field study of 
the disease afford strong evidence that infective material persists 
in the soil from one season to the next. The fungus has not 
been found, in spite of very careful search, on any other plant 
than groundnut. It must, therefore, be carried over from year 
to year either in the seed or in the soil. Experiments in steep¬ 
ing the seed with various fungicides have not proved successful 
in checking the disease, and when the large numbers of spores 
shed on the soil, and their capacit}' to withstand drying, are 
taken into account, tliere can be very little room for doubt that 
the early attacks come from spores which reach the lower leaves 
from the soil. Jin those cases where the disease has appeared in 
localities where the crop was previously unknown (of which several 
examples have occurred in India and Burma) it is probable that 
it was introduced with the, soil adhering to the shell, and not 
with the seeds themselves. Subsequent spread is undoubtedly 
largely effected by the wind. Tlie plots at Kirkee, in 1902, show¬ 
ed t^his very clearly. The fir^t attack appeared at oiie corner of a 
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fi6ld, the preyailing wind blowing across the fifeld from this corner. 
In about three weeks’ time, the path of the disease could be 
traced in a wedge d6wn the line of the wind, right across the 
field. " 

Inoculation experiments have been carried out in Java, India, 
and Ceylon, with harmonising results. Prom about four.days to a 
week after sowing fresh conidia on the leaves, new spots were form- 
e,d. The Indian experiments were done at Poona on two plots, 
separated by a third which wa.s not inoculated. The inoculated 
plots developed the disease rapidly, and after .some weeks were 
found thoroughly infected, while that between was still quite 
healthy. 

Attempts to check the disease were based on three consi¬ 
derations :— 

(1) It might be a seed-borne disease ; (2) it might be pos¬ 
sible to control it by spraying; (3) there might be disease- 
resisting varieties of groundnut. 

If it were conveyed on the .seed, and there were no other 
means by which the fungus could tide over the period between 
successive crops, seed disinfection should be efficacious. Several 
experiments were carried out at Kirkee, copper sulphate being 
the disinfectant used. As already stated, they yielded no results. 
The disease had been present on the farm for some years, and no 
doubt all the soil was infected. On the other hand, groundnuts 
introduced from Poona to Pusa, where the crop was previously 
unknown, and treated either with ^'per cent, copper sulphate for 
half an ■ hour or per cent, formalin for four hours, remained 
free from ttMa disease.* Hence, when the crop is introduced 
into new localities, care should oe taken either to obtain seed 
from some place where liMa does not occur, or else to disinfect 
the seed by steeping in some fungicide, preferably before despatch 
from the place of origin. As little soil as possible should l^e left 
adhering to the nuts, as it is in this soil that the fungus is likely 
to be conveyed in the form of spores. 

Spraying was tried at Kirkee in 1903 and 1904, Bordeaux 
mixture being employed at the rate of 50 gals, to the acre and two 
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sprayings being given at an’interval of about three weeks. The 
mixture was made with 6 lbs. copper sulphate and 4 lbs. lime to 
50 gals, water. The results were unsatisfactory. The spores are 
formed on the under surface of the leaves and the crop covers 
the ground so densely that it is practically ifinpossible to reach 
them with the spray. Spraying was, therefore, abandoned, as it 
did not appear probable that any efficacious method could be 
devised. 

While these experiments were in progress, exotic varieties 
were introduced, in the hope of obtaining kinds which would 
yield well, even in presence of the disease. The following des¬ 
cription of the work of the Bombay Department of Agriculture 
in this direction has been condensed from a note kindly supplied 
by Messrs. Kelkor, Officiating Deputy Director of Agriculture, 
and Gokhle, Superintendent, Agricultural College Station, 
Poona. 

The first importation was in 1901, when 1 ton of Pondi¬ 
cherry* seed was obtained from Madras and distributed in Satara 
and Poona Districts. The same year small quantities of 
“ Spanish peanut ” and “ Virginia varieties were obtained from 
America and of “ Small ” and “Large” Japanese from Japan. 
These were grown on the Kirkee and Surat farms. 

In 1902, seed of all these kinds was distributed in the same 
districts as the previous year, and was also sown at Kirkee, 
Manjri, and Surat farms. Tilka disease appeared in August, 
the variety first attacked at Kirkee being the Spanish peanut, 
and at Manjri the small Japanese. Ac Surat there was no 
tiJt&a, though a leaf spot caused by Cercospora personata (which 
is frequently confused with tikJca but does little damage), was pre- 
* valent. It was* in this year that the value of varieties which 
mature l!heir nuts early was first observed. The small Japanese 
had its nuts so far developed at the end of September, when the 
disease at "Kirkee and Manjri was spreading rapidly, that com¬ 
paratively little injury was causefd. The Pondicherry was little 

* The PondicUcrry variety is ul Moiambiquc origin, introduced into Hadras, tid Mauritius, 
hence jt to aomctimes called ** Mosambiqne ”sor “ Mauritius " in India. 


5 
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inferior, though it takes longer to ripen than the last. The 
Spanish peanut, on the other hand, though an early variety, 
commences to form its nuts later than the last two, and was 
caught by the disease in a stage in which considerable damage was 
effected. The Virginia,large Japanese and indigenous varieties are 
late maturing, the last being particularly late, and are hence much, 
injured when attacked before October. As regards relative 
.^U8ceptibility to attack,- no very definite differences were 
observed. 

In 1904 and 1905, about 1,000 lbs. of seed of these varieties 
were supplied to orders received, and further tests were carried 
out on the Government farms. 

Encouraged by the continued success of these efforts, .3 
tons of fresh Pondicherry seed were obtained in 1906, and distri¬ 
buted in Satara, N asik, and Poona Districts. 

In 1907, 5 tons each of large Japanese, Spanish peanut, and 
Pondicherry, were imported, and the area of distribution extend¬ 
ed to Ahmednagar and Sholapur. The Government farms 
also continued to grow and distribute exotics, Dharwar, Dhulia, 
and Dohad taking up the crop in 1905, 1906, and 1907, respec¬ 
tively. No further distribution of the Virginia seed seems to 
have occurred, but between 1909 and 1912, seed of Pondicherry, 
Spanish peanut. Large Japanese, and Small Japanese, to the 
amount of over 75,000 lbs., was distributed, the fai*m produce 
being supplemented by quantities purchased from selected 
cultivators. 

As a result of this work, the exotic varieties have taken a 
permanent hold in almost all the Talukas of the Satara District 
(which contains much the largest area under groundnuts in the 
Presidency) and also in the Southern Mahratta States, so much 
so as almost to have superseded the local varieties. Th^y^ are also 
widely spread in Nasik, Ahmednagar, Khandesh and Belgaum, 
but the total area under the crop in these districts is not large. 
In Poona District the indigenous still holds its own, as it is 
preferred to the exotics in the local market, being almost entirely 
grown for eating raw. Irrigation faciKties are also better in 
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this district, and the'need fof early varieties ngt so. much felt. 
But in the districts in which the crop is grown for export, the 
new varieties have driven out the old, one of the reasons given 
being, that though similarly affected by tMa, the damage done 
is much lees, as the nuts are formed by the •time the crop is 
attacked (Kelkar, “ Groundnuts in the Deccan,” Department of 
Agriculture, Bombay, Bull. No. 41, page 10, 1911). 

It was remarked in 1912 that no specimens of tMa disease* 
from Bombay had been received '.n the Mycological Laboratory 
at Fusa for some years. The Mycological Staff of the Bomba 3 ^ 
Department also reported that they had not observed any true 
in recent years. The writer accordingly visited Bomba}’ 
Presidency in September—October, 1912, and failed to find a 
single case of Septogloeitm Arachidis, except in a small patch at 
Manjri farm. The localities visited were Poona, Dharwar, 
Dhulia, Savda, Surat and Dohad ; taken in conjunction with 
the failure of the local Mycological staff to find any speci¬ 
mens of the disease in the two or three previous years, it is 
evident that tikka has practically disappeared from Bombay 
Presidency. 

Coincident with the introduction of the exotics and the 
disappearance of tikka, the exports of groundnuts from Bombay 
began to rise. As already stated they were only 2,890 tons in 
1902-3. In 1906-7 they were 6,527 tons, in 1909-10, 23,9,34 
tons, and in 1912-13, 48,801 tons. The recovery is, therefore, 
almost as phenomenal as the decline previous to 1902. 

How far is the Bombay Department of Agriculture entitled 
to claim the credit for this remarkable result ? I think entirely. 
Kxplain it how we may, I think firere is no reasonable room for 
doubt, that the increasing popularity of the crop is consequent 
on the i«troduction of the exotic varieties, which was pushed 
with gr^at vigour as soon as it became evident that they yielded 
satisfactorily: 

The explanation of the result^is more difficult. The previ¬ 
ous decline may have been due to “ deterioration ” ,of the seed, 
as thq Bombay Chamber of Commerce suggested ; to exhaustion 



68 


AGRICULTURAL JOURNAL OF INDIA 


[IX, I. 


of the soil owing, to want of proper manuring (or rotation), as Sir 
W. Thiselton-Dyer thought likely; to a succession of bad seasons, 
combined with deterioration, as has been advanced by some 
members of the Bombay Department itself; to low prices; 
or finally, to the fncreasing prevalence of disease, as stated by 
Mr. Mollison. 

There has been no such change in the manurial or cultiva- 
«ition practices of the cultivators in the Deccan as to enable us to 
accept Sir W. Thiselton-Dyer’s explanation. Though, no doubt, 
the crop sutlers in places, as most Indian crops do, from insuffi¬ 
cient manuring and bad cultivation, it is quite impossible to 
believe that this can have been responsible for the very rapid 
decline in the crop, followed, as it was, by an almost equally 
rapid rise. With Sir W. This el ton-Dyer’s view that there was 
no seed “ deterioration,” we may perhaps agree, though with cau¬ 
tion. There are probably few well-authenticated cases of deteri¬ 
oration in crops grown from seed, though many, where propaga¬ 
tion is by vegetative parts, such as cuttings, tubers and the like. 
Where deterioration of seed crops has occurred, it is probably due, 
in most cases, to the growth of mixed strains, where the swamp¬ 
ing effect of inferior races, gradually replacing the better kinds, 
leads to a jirogressive falling off in quality or yield. It is quite 
possible that this actually happened (as regards yield) in the 
“ indigenous ” variety of groundnuts, and if it has happened once, 
it will happen again, unless measures to check it are taken.* The 
chief of these measures is the continued supply of pure races of 
established value from the Government farms. It is unnecessary, 
however, to go into this matter jn detail, as it has been more than 


• There is seme evideTice that the crop is deteriorating in Madras. Tlie Mailros Chamber 
of Commerce reported, in 1912, that the ontpnt per acre is serionsly diminishing year by year, 
where the crop has been long ostablishod ; that the sise of the kernels is also deteriorating ; 
and that it is feared that the trade will suffer an eclipse, such as was experienced some 
twenty years ago, when the export of groundnut' dropped suddenly and finally almost died 
out, only to be revived when fresh Mozambique seed was introduced. The Madras Depart¬ 
ment of Agriculture in reply attributed this decline entirely to faulty'cultivation, but it is 
clear that the mattoi; is one which requires careful study. 
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once discussed in the pages’of this Journal (see, fpr instance, 
the paper by A. and G. L. C. Howard, Vol. VII, page 167, 
1912). 

It is quite impossible to accept'the explanation that bud 
seasons were the cause of the failure of the erop. The decline 
and recoyery were too progressive, and the area involved 
(comprising as it did considerable portions of Madras and 
Bombay) too large, to permit us to agriee with this view. ^ 

Prices alone will not sti ve t / explain the fall in exports and 
subsequent recovery. It is true that there has been a marked 
increase in prices of Indian oil seeds during the last ten years, but 
the increase has been relatively greater in certain other seeds, 
such as linseed, rape and sesamuni, than in groundnut, while the 
area under these crops has not increased to anything like the 
same proportionate extent. 

There remains the explauMtion tluit the incidence of disease 
in the erop is at the bottom of the matter. The difficulties in 
accepting this explanation are considerable. On the one hand, 
is the observation that the imported varieties were attacked as 
readily as the indigenous, when first grown ; on the other, 
that the indigenous is now as free from disease, near Poona, 
as the exotics. But it is impossible to escape froni the fact 
that tikka was at its height when the exports from Bombay 
were at their lowest figure, and that the recovery has coincided 
with the disappearance of the disease. No simple explanation 
can be proposed, but we are gradually beginning to realise that 
a field crop is not in any sense a unit; that it consists of a 
complex of races responding differently to the environment 
(in which must be included disease) and that the composition 
6f the complex may be profoundly modified, esjiecially if crossing 
occurs, b;^ the introduction of new kinds, or by the growth of a 
variety^in a new environment; and we have no means of 
knowing whether the disease may neft, in itself, have brought 
about the establishment of a crtip resistant to its effects, by 
killing out, those constituents of the varietal mixtgjre which were 
most susceptible to its attack. • 
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If this.be the correct erplanatioo, the case is one of consider¬ 
able interest, as being one of the few recorded in which a serions 
crop disease has been checked by the mtrodnction and 
acdimatlsation of exotic'varieties. 


Dbscbiption of Pum hi. 

Fig. 1. Leaf oi groMiianl attacked by S^lma iradudis Bac., to ehow 
the diiitribatiou of the spots, 

„ 2. SectioDof the leaf to show the filaments of the fungus passing between tlie 

leaf cells and sending branched suckers into the cell cavities, x 480. 

„ 3. Spore-bearing cushion, from a spot on the under surface of the leaf, 
showing the branches on which spores are borne, projecting into 
the air. x 950. 

4. A group of spores from a cushion such as that figured in Fig. 3. x 480. 
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A SCHOOL GARDEN IN THE MAKING, ITS 
OBJECTS AND USES 


Ia’.-Col. j, j. chon in, I. a. 

Deputy Commissioner, Kyaukse. 


Realisinq the truth of the saying that the greatest source 
of wealth that any nation has at its disposal lies in its children 
and that the education hitherto afforded in the elementary 
schools has not been of a sufficiently practical nature, the more 
advanced countries have, for some little time past, devoted them¬ 
selves to the introduction of schools which, in the words of a late 
President of the United States, shall teach the children as much 
outdoors as indoors and so prepare them for the needs of 
country life and not as at present mainly for life in a town. 

Burma is at present far behind other countries even in the 
East where school gardens have been in existence for some years ; 
for instance, Ceylon with over 200, Java, and the Philippines. 
In America and England they are found scattered all over the 
country. 

It is remarkable what hazy ideas exist as to the object of 
school gardens. A good many people look upon school gardon- 
*ing as having for its object the cultivation of a few vegetables 
and flowers and notliing more. Even so, it would be of some 
value in teaching the boys and girls to be neat and methodical, 
useful and’resourceful. The possibilities and usefulness of a 
school garden^ however, are far greater than this; in fact it is 
now held tha*t the development of the school gar^leu is th j most 
important advance in modern education. 
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In a country almost wholly agrteultural such as is Burma 
where seventy-five per cent, of the population are agricul¬ 
turalists, it is one of the* great needs of the country side that the 
children should be taught not merely the ordinary indoor 
curriculum of the elementary school but that advantage should 
be taken of the child’s longing for the open air and for, playing 
at work, to develop its powers of observation and the acquiring 
cif practical information fr^ the material provided in the scliool 
garden for arithmetic, mensuration, drawing, composition, and 
nature study, in a living, actual form. 

Of the few hobbies to be found among the people of Burma 
the commonest is the possession in almost every Burman family 
of a few pots of flowers or ornamental shrubs, if only a few 
straggling roses or anmmic crotons. 

Here is an opportunity where advantage can be taken of this 
one well recognised hobby of the people to develop it along 
practical lines. The school garden teaches the children to become 
interested in plant life, to use their hands while realising that it is 
not ■ undignified to work, and to take a new interest in their sur¬ 
roundings. It also enables them to add fresh and often new 
vegetables to the home supply or to obtain a little money from 
their sale, a welcome addition to the family income, as a result 
of their healthy outdoor work in the garden. In many schools in 
other countries it has been found that the school garden course 
has developed the children physically, mentally, and morally, 
turning out healthy, bright, and quickwitted children, who are 
able to pass their examinations in an appreciable fraction of the 
time occupied by the children of the indoor schools. 

The training that a boy has' received in the ordinary village 
school garden, even supposing that he is not going to earn his 
living as an agriculturalist, will have developed habitS' of in¬ 
dustry, economy, thrift, method, and resource, and will, have 
sharpened his powers of observation and taught him both the 
rights of property and the rights of others. 

Some of the more important uses of school gaMens are, to 
serve as object lessons in the cultivation of useful plants, as 
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centres for the distribution of useful seeds or improyed varieties 
of common seeds together with information about them, to 
induce the cultivator to take up the cultivation of new or 
improved products, to encourage children to establish gardens at 
their homes, and to induce competition between the school 
children find between adjoinifig schools. 

Up to last j'ear no attempt had been made in the Kyaukse 
District to start either school rr honie gardens. In the coy 
weather of 1912 a beginning \.as made by the Deputy Commis¬ 
sioner in giving out oblong boxes, some with flowers and some 
with vegetable seeds, to the children who took an interest in 
plants at the vernacular school at Minzu. These boxes were 
taken home, prizes being awarded later for the best home (box) 
gardens. Later the first school garden in the District was 
started, at Myittha, at Ma Pu’s vernacular school, where all the 
soil had to be brought in ; the beds were then all prepared by the 
pupils, flower and vegetable seeds being issued, and instruction 
given. At a small horticultural show held at the Myittha 
Pagoda festival last February three school gardens competed. 

It was not until this j'ear that a grant was given by the 
Educational Department for the opening of school gardens in the 
District. Now ten school gardoTis, for the laying out of which 
great credit is due to Mg, Ba Kin, Deputy Inspector of Schools, 
are in process of formation, of which the type may be taken as 
that at Indaing, and which illustrates the progress being made 
up to date in the Kyaukse District. This school, one of the 
old Rs. 500 Government Schools, is the best in the District. 

It was burnt down in a fire which destroyed the village in 
March last. A new building has since been erected. The school 
garden, of an .^rea of a quarter of an acre, has been laid out 
facing the school building, and has been divided into (1) individual 
plots,.each 8 feet by 4, four feet being found to be a width a 
child can stretch over from .either sid&» without having to walk 
on the beds, (2) collective plots for cultivation by parties of 
children, anU (3) demonstration plots for showing the villagers 
Bonie new crop, in this case planted with Madras castor seed. 
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In addition a weed plot has bDen fonhed to enable the 
children to distinguish between weeds, useful, troublesome, or 
poisonous, and plants which they have sown. Compost and 
weed pits have been dug and sheltered seed beds formed. The 
paths have all been laid out and sanded by the children themselves, 
while they have also laid down a grass lawn in front of the 
school and planted out a number of flowering and ornamental 
plants and shrubs. Only ^useful plants are being put down 
such as will yield a quick return. These are planted on the 
edges of the garden and consist of the taldkmagyihin, the papaya 
of two varieties, and plantains as a wind screen. Nearer the 
centre of the garden flowering shrubs are planted, while 
nearer the pathways are planted flowering plants the produce 
of which is in demand in the bazaar, e.g., tuberoses, sun¬ 
flowers, etc., while on the fences creepers are trailed, Indian 
coral, Kangoon creeper, Morning glory, etc., shade for the 
main building is provided by gold mohur trees from the Govern¬ 
ment nursery. A few easily grown flower seeds such as 
balsams and zinnias have been issued to the children who 
have been instructed in their planting. All seeds are being 
ordered at present in penny packets from Ryder and Sons, 
St. Albans, England. 

For one anna it is now possible to start a garden, which will 
repay its cost many hundred times, owing to the cheapness with 
which seeds of excellent varieties are obtainable, 

A succession of the most favoured and easily marketable veget¬ 
ables (European and native) are being grown, such as—radishes, 
lettuce, knol khol, cabbage, beans, celery, egg plant, and okras. 

In the demonstration plots it is hoped to plant new varieties 
of chillies, onions, okra, brinjals, water melon,., cotton, etc. 
Meanwhile, the children are being instructed in laying ou- plots, 
calculating the amount of seed required to a plot, in recoginsiug 
the various common weetis, the diflereut useful grasses, and 
the useful or destructive insects and birds of the garden. Later, 
they will be instructed in the necessity for a rotation of crops 
if the best results are to be obtained, tleep vertical rooting 
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crops of the vegetable garden being followed by .pod bearers, 
and these by leaf crops, radishes being followed by peas and 
beans, and these by cabbages or spinach, in order to enable 
them to understand that different elhsses of plants require and 
extract from the soil different food constituefits. 

The advantage of intercropping, e.g., the planting of radishes 
and spinach between rows of peas, and of lettuce between rows 
of dwarf beans will be explained. Jn addition the elder boys 
are being instructed in the kinds of cattle disease common in the 
neighbourhood, their symptoms and simple methods of treatment 
and prevention. 

Competitions are being arranged for with other schools, 
while it is hoped that the school will exhibit at the next 
vegetable exhibition at Myittha. Lastly, home gai’dens are 
being encouraged, boxes supplied and seed issued to boys and 
girls of the school to take htmie, prizes being offered for the best 
exhibits. A plan to scale has been made of the garden and is 
hung up in the school. Each pupil allotted to a plot is required 
to keep a note book. The northern half of the compound has 
been made into a football ground and fenced off, a football 
being provided, while swings and skipping ropes have been 
provided for the girls. 

The value of this school is already shown by the interest 
it has aroused among the villagers and the willing co-operation 
which has been forthcoming. 

In this District, a great impi ovement is already noticeable 
in the condition of many of the house sites in villages where 
school gardens have been introduced. Hank vegetation and 
general untidiness have given place to neat little plots of flowers 
and vegetables. A further step, with promise of far reaching 
resultst has lately been taken in inducing some of the managers 
of Buddhist monastic schools to stai’t school gardens in the 
monastic compounds. • *• 

Handicjraft is being encouraged, all boxes, tool handles, pegs, 
labels, maltcts, cultivating sticks, and measuring rods used in the 
gardens being made by the pupils. 
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It is hoped th^t the Director of Agriculture will see his way 
to allowing travelling instructors from the Department to be 
detailed to visit the various schools, especially before the cold 
weather commences. " 

In a few cases it'has been found that the parents of children 
attending the school look on manual labour with contempt as 
beneath the dignity of themselves or their children. They 
shpuld know that it is just,those countries where manual labour 
has never been looked on as a bar to advancement which are the 
most advanced and wealthiest. Sooner or later these children 
will plead to be allowed to join. In a recent instance, the 
children of a well-to-do Burman resident who at first were not 
allowed to take up school gardening, are now amongst the 
keenest in their class and have already taken several prizes. 

Tiiere is not a pair of legs so thin, 

Tliere is not a head so tliick, 

There is not a Iiand so weak and white, 

Nor yet a heart so sick, 

But it can find some needful job that is 
Crying, to be done. 

For tlm glory of the c'-iden glorifieth every one. 

Rudj’iird Kipling, The Glm-y of the Garden. 



PRA.CTICE WITH SCIENCE 


A. C. DO^PS, 

Assistant to the Agricultural Adrieer to the Government oj India. 


In the last number of this Journal, there appeai’ed, under the 
title of ‘ Bergson and Botany,’ a criticism of certain passages of 
my review, in a previous number, of Mr. Balls’ book “The Cotton 
Plant in Egypt. 

I say advisedly “of certain passages,” for with the views 
expressed bj' ‘ Ulula’ I am su far in agreement that, although, 
having gone so far some further explanation on my part may 
seem advisable, all that seems strictly necessary is to ask the 
Editor for sj>ace to enable me to point out where ‘ Ulula ’ has 
misread the meaning of the text, and where the letter does in 
fact convey a wider meaning than was intended. 

And—before going further—this necessity affords me a wel¬ 
come opportunity for tendering to Mr. Balls an apology for 
having allowed a perhaps pardonable irritation at the manner 
of his book to exclude all consideration of the large amount 
of other work he has done. The book under review was a 
collection of separate items of research, and its chief fault was, 
as has been said by a well-Jcnown authority, that it was pub¬ 
lished in book form at all. It is no way representative of 
Mr. Balls’ wwk as a whole, in view of the extent and variety of 
which the last sentence of ray review might justly be stiraatised 
as patronising. ^ 

But to turn, after so much of personal explanation, to the 
question of* wider interest which was the subject of ‘ Ulula’s ’ 
protest,-^the review under discussion was itself partly a protest 
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against the apparently pointless analysis, by statistical methods 
involving a very large amount of routine work, of the inter¬ 
mediate factors concerned in the relations between phenomena 
the apparent mutual significance of which could easily be grasped 
by the intuition that .comes from practical experience. 

It was suggested that when the economic object of such 
analyses is not clear, they should be left to the pure scientist, who, 
untrammelled by economic requirements, can choose approx¬ 
imately ideal conditions to work in and material to illustrate any 
principles on which his genius can throw light. 

There was no intention of suggesting that such quantita¬ 
tive investigations as might assist materially towards the attain¬ 
ment of an object in either case could be stigmatised as ‘ sordid, ’ 
but merely that a large amount of work should not be done 
without some definite object or ideal in view, or published without 
that object being made apparent. And, though the passage 
quoted by * Ulula ’ in this connection certainly confused the two 
issues, the words ‘ such work,’—on which it was suggested that 
the expenditure of time by an official was a mistake—were 
intended to relate primarily to the apparent significance, and not 
solely to the quantitative nature, of the work in question. 

A distinction was indeed implied, between ‘ pure ’ and 
‘ economic ’ science, that is not inconsistent with that drawn 
by ‘ Ulula ’; but it was not intended that the distinction should be 
pedantic, or that observations that are incidental to an 
investigation of one kind but which may appear to be of possible 
importance to one of another kind, should not be published 
in scientific papers where they will attract the attention of other 
investigators ; though such observations should perhaps not as 
a rule be made the subject of independent investigations. 

And in pointing out that the use of the word ‘ pure ’ as 
applied to science, was a special one, and that the one kind of 
science need be no less pure—in the ordinary sense of ‘ unmixed ’— 
than the other, the attachment to ithe word ‘ pure ’ of any 
moral significance in this connection was surely deprecated rather 
than suggested. , 
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The contention then thkt it is wished to aijvancp is that an 
‘ economic ’ scientist should not spend a large amount of time 
on investigations of no apparent importance (‘immediate’ was 
perhaps not quite the right word) to the economic interest in 
which he is employed, and that if such investigations are ob¬ 
viously required, a ‘ pure ’ scientist should be selected for the work. 

It may be—in some cases it certainly has been —the ca.se that 
Governments have, if perhaps by chance, secured the services of 
‘ pure ’ scientists where * j>ure scientific Avork was reiiuired, and 
have passively acquiesced in, if not actively encouraged, the 
e-xercise by them of untrammelled genius in investigation. 
Indeed we number among ourselves smh men,—whose exclusion 
on account of their anomalous position as regards agriculture in 
particular, from a department called for general convenience agri¬ 
cultural, would be a loss to the department. But when it comes to 
the publication of results, is it not desirable, if only in the interests 
of administrative simplicity, that the economic significance, im¬ 
mediate or otherwise, of the work published, should be not only 
demonstrable, but at least indicated in terms which the public 
that pays for the investigations can understand ? 

There is nothing wrong in the tactful, artistic advertisement 
of a good thing, and though it i.s unfortunately the ease that 
a love of abstract truth is frequently associated with a, 
hypersensitiveness that shuns publicity, the public is yet perhaps 
not in practice very far wrong Avhen it acts as if it believed that 
the man who cannot or will not explain himself has probably found 
little or nothing worth explaining.' It is a rough and ready 
criterion ; but if an idea that is worth elaborating to the point of 
demonstration does not always stimulate an enthusiasm sufficient 
to overcome ^rsonal idiosyncrasies and force the idea to the 
front, k is at any rate in the interests of the public that it should 
do so» 

Frankly, the world has no us^ for the monk w'hose dis¬ 
coveries have to be rediscovered. 

But^ the point having now, with ‘ Ulula’s ’ help, been made 
efear, that the review under .discussion was not a disingenuous 



80 


AGRTOin:.TClUL JOURNAL OF INDIA 


[IX, I. 


attempt to deprecate the official reco^ition of * pure,’ if purpose¬ 
ful, research ; it remains to insist that it was genuinely intended 
to be mainly a defence of the ‘ economic ’ scientist—against, for 
instance, such an indictment as that brought against him by 
Mr. iBalfour in the passage quoted by ‘ Ulula : “ The man of 

science wo^'Tdng consciously toivards that end ” (the application of 
his doctrines to the practical needs of mankind) “ was only half a 
V»an of science, and was not likely to do his scientific work nearly 
as well as if he were simply and solely occupied in advancing that 
branch of knowledge ivith which he was connected. 

It might of course be said that in attempting to discourage, 
by dubbing as unscientific, the selection, for purposes of climbing 
to the light, of those branches of the tree of knowledge which 
bear fruiting spurs instead of an impenetrable mass of twigs, 
Mr. Balfour is merely wasting his time: and in so far as the 
sentence quoted is a definition of the commonly understood mean¬ 
ing of the term ‘ pure science,’—while it may be observed that 
it differs radically from that given by ‘ Ulula,’—no exception need 
be taken to it. 

But in so far as he implies that an economic scientist cannot 
do his work well, it is necessary to enter an emphatic protest 
against the dictum even of so justly renowned a philosopher as 
Mr. Balfour. The words come ill indeed from one who has shown 
the world by his own example that the subservience to the prac¬ 
tical needs of mankind of the spirit of the quest of high ideals can, 
on occasion, raise even what is commonly so sordid an occupation 
as politics to a plane on which a philosopher is not out of place. 

It is, in fact, just that commonly understood distinction 
between pure and economic science that is wrong. 

Mr. Balfour, in effect, deprecates specialisati''n on economic 
lines by saying that the accumulation of knowledge for its own 
sake is a purer and therefore better thing than the study of the 
practical needs of mankind. 

Is it? 

Is it not, as a matter of fact, one of the most gratifying 
results of recent explorations that that ‘ pUrest ’ of researches, the 
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search for the poles, having attained its object, the lodestone 
that drew explorers from more useful paths has now lost its 
power ? 

Has not Mr. Balfour been beguiled into a false position by 
the fact that systematised reason—the scientific method,* has 
been till rgeently a weapon in the hands of the leisured few, and 
was therefore used only on the most carefully selected of first 
principles of the widest application { 

Now that a steadily growing; percentage of mankind is being 
trained in the use of that instrument, is it not desirable--essen¬ 
tial, that the greater number should also be trained to turn it to 
account on lines conditioned by econon.ic necessities, leaving to 
those whose equipment renders them independent of adventitious 
aids the pursuit of those trails which though sensibly straighter. 
yet pass apparently through inhospitable wastes 

A young scientist, newly trained, and turnetl adrift on a 
world of wdtich he ha« been taught to ignore the outstajiding 
features, may v.ell be compared to one of the followers of that 
famous Captain of original research who— 

‘ had bought a large map representing the 
Without the least vestige of land : 

And the crew were much pleased when they found it to be 
A map they could all understand. 

“ What’s the good of Mercator’s North Poles and Equators 
Tropics, Zones, and Meridian Lines?” 

So the Bellman would cry : and the crew would reply 
“ They are merely conventional signs.” 

“ Other maps are such shapes, with their islands and capes ! 

But we’ve got our brave Captain to thank ” 

(So the crew’ would protest) “ that l*’s bought ns the best— 

A perfect and absolute blank.” ’ 

And wonJd he not probably find, like the man who— 

‘ caqje as a Baker but owned when too late 
* . * * * 

He could only bake Bridecake, for wliich T may state 
No materiaJa were to be had ’ 

that his quest ended in a ‘ Boqiuin. 



AORWVLTVML JOVMAL OF /WPIA 


IIX, ; 




The amateur is not always *a ‘ Bak6r,’ but- at leHBt let 

US who are not amateurs, dealing with the world as we Snd it, 
content oursekes witli the assurance that there is, in the most 
prosaic of occupations, »an opportunity for the cultivation of 
truth and imagination, and the pursuit of high and independent 
ideals—provided only that we can emancipate ourselves from the 
sordid slavery of our conventions, not mistaking the means for 
^the end, nor sacrificing the choicest spiritual gifts to the Moloch 
of the latest scientific nostrum. 

‘ Bergson,’ as one of his critics has said in a happy phrase, 

‘ is a poet.’ But he represents, vaguely though it be, a very real 
and practical idea—the reaction of philosophic thought from the 
conscious effort necessary to support the weight of the ever-grow¬ 
ing body of scientific knowledge. 

He offers us a loophole for escape in the suggestion that the 
thousands of generations that have gone to the development of 
our individual human intellects are as nothing to the millions that 
have gone to develop our common human instincts, and that the 
latter are, at this stage, perhaps a better stock from which to 
encourage further development than the former. 

We cannot all be ‘ calculating boys, ’ but we can all acquire 
and develop the habit of looking beneath' the surface of things, 
of remembering the common substratum of sequence, underlying 
many different events as one melody may run through many keys 
and phrases, long after we have .forgotten the events themselves 
—events, may be, that are better forgotten than recorded. We 
can all encourage that ‘ consciousness of the living flow and ' 
interplay of things,’ which doe»not suffer from being incommuni¬ 
cable if only it be not uncommon—that intelligence which is 
independent of all concrete knowledge and which enables one 
man to sense, in art or music, science or social intercourse, what 

If 

another has to learn. ^ 

Our reason differentiates us from the ant; but it is because 
our reason is imperfect,—because we still have consciously to 
think —that the clumsy parapherpalia ef science are essential to 
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the attainment of icnowletig'e. Bergson bids us remember that 
they are paraphernalia—supports to help us to* walk erect,—and 
suggests, not that we should throw them away, but that wo 
should essay, when possible, to walk without their aid. 

And so encouraged, those of us who feel the weight of our 
equipment most, may well elect to walk where we need carry 
least, devoting our greater freedom to the tivsk demanded of us by 
India’s insistent poverty—of ministering to the practice/ needs of 
mankind. 



A TRIAL OF'ORANGE STOCKS AT PESHAWAR 

BY 

W. ROB.ERTSON BROWN, 

Agricultural Officer, North-We»l Frontier Prorince. 


In the course of 8 years’ perambulation in the gardens and 
orchards of the Punjab and the North-West Frontier Province, 
it has not been my fortune to see a mature grove of Malta 
oranges that could be described as vigorous and fruitful, yet 
there are many gardens and plots of Maltas in every district in 
the “ land of five rivers, ” and tens of thousands of young Malta 
plants have been set out annually for many years past, and 
planting is increasing. It is the heart’s desire of almost every 
colonist to establish a Malta grove as soon as he has set his 
house in order. 

In these disappointing gardens the causes of failure which 
the owners propound are as varied as they are numerous, and 
views on the subject are usually emphatically stated. Some 
lament unsuitable soil, and are not comforted when it is pointed 
out that their Sangtaras close by are doing well. Others wish 
they had well water rather than canal irrigation, and they uphold 
their views by pointing to Maltas which are treated from wells 
as being more thrifty than theii own. And verj’ many blame 
their nurseryman, who, they say, has supplied Maltas budded on 
a stock other than that which they desired. , 

It is unfortunately true that the cultivation of oranges is 
not understood by many^ of those who hopefully plant: the 
Malta is not a little fastidious as to soil, and no fruit tree is 
more impatient of excessive or untimely irrigation and defective 
drainage ; but the plates Avhich illustrate this article strikingly 
















Left;- Malta budded on ‘‘Mitha. 
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show that the suspicions of the growers who surmise that their 
trees are on the wrong stock may be well founded. 

Maltas and Sangtaras alike, north of Delhi, are budded on 
the “ mitha ” or “sweet lime,” the “khatti” or “small.sour- 
lime,” the “khatta” or “large sour lime,” and the “gulgul” 
or coarse* “ citron,” Each of the four vernacular names suitably 
describes the respective stocks to tlie Punjabi or the N.-W. 
Frontierman, but in the plethora, of botanical names which 
each has received during the past century, it is difficult for 
the fruitgrower to decide which name be may most safely 
adopt in order to elude the criticism of the botanists. Though 
most nurserymen bud a proportion of their oranges on each ol‘ 
these stocks, every one holds decided opinions regarding the 
special suitability of one or other of the foster-parents used. The 
“ mitha ” is by all reputed to give thin-skinned and sweet 
Maltas. The “ gulgul ” is favoured by some nurserymen, because 
it most quickly produceo a Malta plant fit for sale. The “ khatti” 
is gaining in favour because of the vigour it is said to impart 
to the Malta and the Sangtara, and this stock is also said to 
sustain the trees to ripe old age. The “ khatta ” is not popular, 
and it is comparatively little used as an orange stock by experi¬ 
enced nurserymen. 

With these and many other controversial points regarding 
cultivation, soil, etc., in view, it was decided to carry out, 
at the Peshawar Agricultural Station,—a trial of Malta and 
Sangtara oranges budded on each of the stocks named above, 
before launching out on extensive trials of oranges in groves. 
I have to confess that I was pot free from bias regarding the 
merits of the various stocks, I favoured the “khatti ” for the 
Malta and theiSangtara alike, and four acres of land were boldly 
plantedT with “ khatti ” plants for the future supply of fruits for 
the p'roduction of seedling stocks. My selection proved to be 
but half right. At Pesha\^ar, Maltas' are far more vigorous on 
the “ khatti,'^ but, strange to say, the Sangtaras are out and away 
happiest .on the “ mitha” and the “ gulgul.” (There is at least 
one'nursery known to me in ribrth India which has issued tens of 
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thousmuU ol'Snugtnnin oil the ‘klrntti’ during; the past -Jf) youis) 
Plates IV~VIl show Maltas ami Sangtaras on the various stocks 
and the letter-press makes further explanation unnecessary. Tlu- 
resuJt« of the trials which are so strikingly depicted in the plates 
demonstrate which are the stocks that give greatest vigour tv 
young Malta and Sangtara plants. The 60 trees on the respective 
stocks are remarkably uniform in growth, and in the case of the 

MaJtnfi, H second or check piot similnriy pro\ed the khetti to 
be the stock which encourages early vigour. 

But though it is true in plant growth as it is in most other 
matters that “well begun is half dene,” the question of 
stocks ^OT iVve Malta and the Sangtara in India is not by any 
means solved by the trials at Peshawar. It is possible, though 
it is improbable, that climatic and soil conditions may lead to 
quite different results elsewhere. Then there are the questions 
of flavour, thinness of skin, date of ripening, early fruitfulness, 
length of days, and power to withstand excessive irrigation and 
maltreatment. The plum, for instance, declined to grow on its 
own roots or on the plum stock at Tarnab, but it throve and 
fruited splendidly on the peach foster-parent. The apricot is 
fruitful on the peach in Peshawar, but the wild apricot is more 
suitable for this fruit in the neighbouring district of Hazara. In 
fact, the question of suitability of stock is all-important in every 
fruit and it requires careful study in almost every garden. 

Though my error in the matter of the selection of the 
“ khatti ” for the Sangtara and the Malta warns me to be careful, 

I would, in the light of recent observations, plant Maltas on the ' 
“ khatti ” and Sangtaras on the “jnitha ” if I were establishing an 
orange grove for profit in the Punjab or in the North-West 
Frontier Province. And this selection would prdbably gain the 
votes of the more extensive grow’ers of oranges north of Delhi. 




Sangtara budded on “Mitha. ’ R^nht*- r»^ “v"Vi-a+t* 























JIYE-GRASS AND CLOVER IN INDIA 


m 

W. li013EitT«0 N‘brown, 
AgricuUural Officer, ^’o 1 ^th^Wcllt. FroiUier Province. 


On the plains of North-West Iiidiu there are not indigenous 
grasses which can be depended on to yield good cuttings for 
grass or hay between the months of November and May. The 
grasses of India, like those of the great dry-sub-tropical plains 
of the world, are sere and at rest during the months of cold 
weather. Barley and oat.s are valuable substitutes for grass 
during the season of scarcity, but these cereals yield only one green 
cutting, and comparatively poor aftermath on land of average 
quality. 

A hardy vigorous grass which would providt green cuttings 
during the Indian cold season and a final ei’op of hay in early 
summer would be much appreciated by evewy owner of horses 
and cattle. To be successful in North-West India a cold season 
exotic grass must bo hardy, and rapid in growth, and it would 
probably have to be an annual or a biennial. 

In examining the more important early maturing fodder 
grasses of the world, Italian rye-grass {Lofitnn ilaliemn) at 
once claims attention. It is admitted to be one of the hardiest 
of the “ gramiMeac,” and it is a biennial ; and in cold temperate 
climes it yields a green cutting and a crop of hay in the course 
of the* short season. It is also ranked with the most nutritious 
and valuable grasses in the more intensively cultivated parts of 
the temperate regions of the globe. 

Of the three species which are grown for gtjeen fodder and 
hay, L. itcdicum is the one which is most valued by the owners 
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of. stall fed animals, and though it is unknown in a wild state it 
is recognised as a biennial form of the British Perennial rye-grass 
(L, perenne). 

Lolium teniulentum, the “Darnel” of Jflnglish arable land, 
is common in the \Vheat fields of the Punjab and the N.-W. F. 
Province in May, and it was the abundant presence of this species 
of rye-grass in Peshawar which first suggested that L, italicmn 
\would probably be as useful^ in sub-tropical India, as it is in 
temperate parts of the world. It is interesting to note that the 
tares of Scripture are supposed to refer to “ Darnel,” and in Eng¬ 
lish farm literature, this plant is described as a “ noxious weed.” 

In the cold season of 1911, Italian rye-grass was most 
successfully grown at Peshawar and highly satisfactory crops of 
grass and hay have since then been cut from extensive areas in 
various parts of the N.-W. F. Province and the Punjab. 

When it is grown for hay, rye-grass is everywhere associated 
with broad-red-clover, and the mixture is esteemed highly in 
English stables. 

In North-West India there are two speciesof clover which have 
been found to thrive with rye-grass, viz., shaftal(^". resupmalum) 
and Berseem {T. Alexandrium) and their clover grass and hay 
are excellent in yield and in quality. Broad-Red English-cl over 
and rye-grass have also been grown with great success in Peshawar, 
but the clover does not at first keep pace with the more rapid 
growing rye-grass, and it is doubtful if red clover would 
succeed on grass farms which have warmer and shorter cold 
weather than that which prevails in the N.-W. F. Province. That 
there are possibilities in this clover even in India is shown by 
the fact that in Peshawar seed sown in October 1912 yielded a 
clover cut in April and a deep luscious crop again '6n 30th June 
when the temperature in the shade ranged between IfO” and 
115°F., and rye-grass was dead. At the present time^(23rd 
August) this broad-red-cl(5ver is stiH growing vigorously and 
blossoming freely. 

In order tp obtain the best results, rye-grass—clover must 
be treated as a cultivated crop, like oats or barley for “ khasil ” 




BROAD RED CLOVER at the Fesharar Agricultural Statior. 
photograph taken in June 1913. when the tcir.perature in the shade ranged between 112.” and 115.° F 
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and the following paragraphs briefly describe the treatment 
which has been successfully practised in jthe N.-W. F. Province. 

Abundant active soil moisture is one of the 
most important essentials iit the production of lieavy rye-grass- 
clover crops. * 

iSoi^.^Land which produces oats and barley “ khasil ” is 
well suited to rye-grass. Light tby gravelly soils yield poor grass 
crops. » 

Manure .—Rye-grass-clover can hardly be loo generously 
manured, and if 10 tons per acre of stable litter is ploughed in 
before the seed is sown, and a light dressing is applied after each 
cutting of green fodder, Ihree heavy crops can be depended on 
before the final cut is left for hay. Italian rye-grass is the 
fodder which yieltls the extraordinary grass crops on English 
sewage tarnis. 

Rotalions .—On the cultivated parts of grass-farm lands, the 
crops arc almost all graminaceous, and reliance is placed on stable 
manure rather than on well planned )-(dations for the Tnaintenance 
oi the fertility of the soil. Rye-grass may follow any cro[) if 
the laud is suitably manured. 

Preparation oj the seed htd. —The tillage which is given to 
land for cereals suits rye-grass-clover, but it is most ini 2 >urtant 
to obtain a firm, mellow, level seed bed for grass seeds. 

Seed Soivintj .—Rye-grass-clover seeds are sown broadcast on 
water directly after irrigation, and it facilitates even distribution 
if a little dry soil is mixed with the seeds. 

The best results are obtained from sowings made in late 
August and early September, ijnd it is not advisable to sow later 
than 15th October, though pure rye-grass, sowm in January at 
Peshawar, has yielded a good hay crop in late JMay. 

• 

Seed Mixtures per Acre, 

•(No. 1). 

Rye -gross-shaftal. 

•10 Ib-s. rye-gras.'-;. 

8 lbs. .•shaflal. 
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(No. 2). ' 

Ryc-grass-lierseem. 

40 lbs. rye-grass. 

6 lbs. berseem. ' 

(No. 3). 

Rye-grass Broad-Red-Clover. 

This clover has not proved that it will ripen abundant seed 
iA North-West India. The seed might be procured from England 
and mixed with acclimatized rye-grass in the proportions advised 
by the seedsmen. 

Rye-grass- Lucetnie, broadcast. 

30 lbs. rye-grass. 

18 lbs. lucerne. 

The proportions of grass seed to lucerne seed which are suit¬ 
able to Indian conditions have not yet been accurately ascertained, 
and the quantities advised are meantime only approximate. 

Cuttings. 

If mixture No. I or No. 2 is sown in early September, on 
good land and under favourable conditions in North-West India, 
the first cutting should be ready on l.'ith November, the second in 
February, and the final crop for hay maj' be cut in May. Where 
manure and water are generously given, an extra green cutting 
may be expected, especially from rye-grass—sbaftal, though the 
plants in this mixture are less solid and substantial than in the 
others. The weight of green fodder and rye-grass hay per acre 
which was cut at Peshawar in 1912-1.3 was fully equal to the 
clover hay crops obtained from avbrage English rye-grass—clover 
meadows. 

Advantages oj Rye-grass-clover. 

1. The rapidity and the cheap rate at which rye-grass —clover 
and its hay can be cut, are amongst the chief recommendations of 
the crop to North-West India. With few exceptions, Indian 
grasses must be .cut by khurpa if their most nutritious and succu¬ 
lent parts are to be secured ; and the slow rate at which this work 
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must proceed ir 'ihe cause of perhaps the greater part of ludian 
hay running to seed before it is cured. I^ye-grass—clover, on the 
other hand, is quickly cut by sickle, and where the mower can be 
used, the crop is cut at the rate of aboui; I acre per liour. 

2. Rye-grass—clover yields ucculent green grass during the 

cold seaso'n when indigenous grast,c>. are not available, and where 
shaftal or lucerne are grown the admixture id rye grass greatly 
improves these green fodders. • 

3. Rye-grass—clover hc4,y is entirely composed of valuable 
feed. A very large proportion of Indian grass-land hay is reject¬ 
ed bv horses. 



SOME EXPERIMENTS WITH MAIZE STORED 

IN BINS 


BY 

A. J. GROVE, M.Sc. 
0,lfg. Imperial Entomoloyinl. 


In October 1912 some expei’iments were started on the 
Pusa Farm at the instance of the Imperial Agriculturist to test 
various methods of preventing maize, kept for feeding cattle, from 
being attacked by insects. The maize was stored in largo cylin¬ 
drical bins six feet high and three feet in diameter, with a closelj^ 
fitting lid, and holding between twenty-five and thirty maunds ol' 
maize each. In all, nine bins were used, eight of which A], A* 
—1)„ D, were carefully fumigated with carbon bisulphide and 
the last (E) left unfumigated. The bins 'were charged in the 
following way, the tests being made in duplicate except 


the last. 

Bins A„ A, Un fumigated Maize. 

Bins Bj, B^ Unfuinigated Maize with Naphthalene. 

Bins Cl, Co Fumigated Maize. 

Bins D,, Dj Fumigated Mav 4 e with Naphthalene. 

Bins E. Unfuinigated Maize in an unfumigated bin. 

Bins A would act as a control to B, C and D* and bin E to ^ 
all the others. 

The fumigation was in each case done with carbon bisulphide 
at the rate of five pounds per 1,000 cubic feet. The naphthalene 


tliifei 


pat in «». tijo i-titf? of one poun^ 

iTLTZ°'''v' fouf^qual parts and wrapped up 

m fine muslm, and one package placed ono-iuarter of the ^ «P 
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the bin, one half way, one three-quarters of the way, and one at 
the top. 

The bins were all carefully sealed around the lid and down 
the seams with a mixture of white wax (1 part), fat (1 part), 
rosin (6 parts) melted together and applied h«t, and were stored 
in the fai;m godown. 

In addition to these bins a ccaqJeinentary experiment was 
started in the laboratory, glass stoppered bottles, each holding 
300 grms, of maize, being used and 3 grins, of naphthalene tied 
up in muslin for those bottles which were charged with naph¬ 
thalene. 

The bins were then left undisturbed until March 1913 when 
some of the maize was reijuireJ for feeding cattle and conse¬ 
quently bins Aj. B„ C„ and E were opened and examined 
and bins A, —Dj emptied, but bln E again closed and sealed. At 
that time not much damage was noticeable as during the cold 
weather the insects are not very active. A few moths (Si/oiro- 
ga) were found at the top of bin A and a large number 
in bin E, but examination of samples taken from bins A—D failed 
to reveal any of the beetles which are generally lumped together 
under the name “ weevil.” The remainder of the bins were left 
undisturbed until July 24 th when one hundred grains were taken 
out for a germination test, the bins afterwards being closed and 
sealed. 

About this time also the bottles kept in the laboratory 
began to show results. The bottles corresponding with bins A,. 
Aj showed that insects were active inside them. Numbers of 
specimens of moths [Silotroga) could be seen and quanti¬ 
ties of dust and frass had collected at the bottom. Ihe bottles 
corresponding Jo bins Bi, B„ C,, Cj, B,, showed that the 
grain \ijas being preserved successfully, no signs of insect attack 
being visible. 

The final examination of the bins was made on September 
29th, 1913. Bin A was found to be badly aftected with “wee- 
vila ” at the top and also a few moths. In bins B, C & D, the 
grain looted quite good. Bin E was, as one would naturally 
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expect, badly attacked. Samples 'were taken from the top, 
middle and the bottom of eacli bin and one hundred grains cut 
open and examined witH the following result :— 


Sample. < 

Kin No. 

Insects foiitid. 

Upper sample 

A, 

15 Jihi»ojMirt/ut dominina. 'i ' Trlbo 
litim ftrntgituum. 

Middle sample 

A., 

6 R, dominiea. 

Bottom sample 

A, 

'2 JB. d<HHiniea. 1 T. ferrugiutum. 

Upper sample 

B,, 

I T- furi-uginmm deiul. 

Midille sample 

B, 

2 T. ferruyiruum. 

Bottom sample 

B... ! 

1 R. dominica. 

Upper sample . 

c.. 

1 Calandra orj/ui‘ dead. 

Middle sample 

C, 

•2 T. ferrugineum. 

Bottom sample 

c.. 

7 T, /eritiginevm. 

Upper sample 

1)., 

WU. 

Middle sample j 

I)., 

Nil. 

Bottom sample ... i 

I>V 

2 T. ft7-rugineum dead. 

Upper sample 

15 ! 

1 1 

13 T. ferrugiHcani. 2 C. orpzir. 3 
R. dominiea. 

Middle sample 

1 

, K i 

) 

3 (}. oryztr. 

Bottom sample ... | 

1 i 

1 C. nrytm’. 4 R. dominica. 


Of the beetles found it must be remembered that only 
Rhizopertha dominica and Calandra <r>'yz(B actually damage the 
grains. Triholinm fem’ugineura lives merely in the dust which 
is always to be found amongst grain. From the table it will 
be seen that the bin which contained ordinary maize and 
naphthalene, compares very favourably with the bin Cj which 
contained maize fumigated with* carbon bisulphide, the condition 
of both lots being very good. 

It then remained to be seen whether the naphthalene had 
any effect upon the maize which would render it unsuitable as 
food for cattle. When the bins were opened in March, maize, 
which had been stored with naphthalene, was spre^ in the sun 
for four hourSj crushed and fed to one bullock. ' [It has been 
found however that a little naphthalene is left behind and it is 
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probably better to expose fhe grain for from six to twelve hours,] 
The animal ate up the whole (juantity and was not alfected in any 
way. This was repeated when the remainder of the bins were 
opened in September with the same result. It is therefore clear 
that if the naphthalene is al]owt\l to evaporate, it has no deleterious 
effect upon the grain from tlio point of view of fodder. 

The bottles kept in the lab'ii'Htt»ry were also examined with 
the following result:— 


TIultlo. OunIt;nt'<. [ Iupci'O fuiind. 

Ai -'iOl* ivniiM. iinfiiiiiinulPd niiiixo.. 191 iperiincns raliuiilrn 

ofjtzn. 


A, 

1 Ditto 

VJ(> 

IIIOtllH. 

n, 

' 300 uiiliiiiii^'atc-il ni!«i/.e 

ami 3 prms. iiaplitlialooK. 


Nil 

15. 

■ Ditto 


Nil. 


I 3(K) fiiniioat(.tl mai/r . j 

j 

Nil. 

c. 

1 Ditto ... 1 


Nil. 

J>. 

1 I 

1 300 KO))'.. fiirniitatcd maize ami 

1 3 irrino. naplithalcno. 

1 

N.I. 

11. 

Ditto 


Nil. 

K 

:tOU cima. iiiifiiTnii'ateil maize 

U»1 

Illfdllh 


It seemed also desirable to test whelher storing with naph- 
ihalone would have any effect on the gerrninative capacitj' of 
the grain. Accordingly germination tests in dishes were made, 
with grain from the bins and also from the bottles, the results 
beinar as follows :— 

O 


Siimpk*. j 

1 No. of ^rninh 
I* tiiken. 

1 No. Ilf fj'niim- 
I'orniiiinteii. 

Pori'entiiffo. 

•> 

( Upper 

Bill A..sMiaiile 
f Dowel' 

1 

tSX) j 

■JOO 

27 

160 

Kt'.'i 

84T) 


‘JUO J 

KiO 

.83 

1 Upper 

Bin Bg'l Miadlu 
( Lowei' 


200 

17S 

89 

• 

200 4 

183 

91-5 

1 

aw 

174 

87 

Biii'CajMiidio 
(Iiower 

1 

' 

- i 

, 

1 200 i 

1 200 I 

1 2tXI ' 

ISTi 

178 

181! . 

92-0 

89 

93 
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Humplo. 

No. of grains 
taken. 

No. of grains 
germinated. 

Percentage. 


(Upper • . . 

DgS Middle 

200 

174 

87 

Bin 

200 

182 

91 


(Lower 

200 

179 

89-.'> 


fITppor 

•JOO 

2 

1 

Bin 

K -^Middle ... 

200 

ifii 

NU. 


(Lower 

200 

NU 

Nil. 

Bottlo A, 

•20) 

141 

70-.'; 

• 

A.' 

200 

Nil 

Nil. 


Bi . 

20f) 

181 

92 

V 

« 

B., 

2IK) 

too 

8:i 

• 

(\ 

200 

101 

«■>•.'» 


o... 

2(i0 

lt)2 

9(i 

1 

D, 

2(KI 

188 

94 

» 

I)» 

2(K) 

189 

94-.-1 

«• 

B 

200 

1 



The grains which were taken from the bins on July 24th 
were sown in the Insectary compound and the number of plants 
which appeared counted. The result is as follows :— 

Out of 100 ^niina from bin H5 grains germinated. 

1> I* >j l> l» ^4 »» it 

I * (|9 

»♦ »J ti ' '8 *'* >» . »» 

»» ** 11 11 *1 11 ^ 11 11 

ir 11 11 11 11 11 ^0 y, „ 

The sowing was too late however for the plants to mature 
properly. 

A comparison of all the results recorded above shows that 
storing with naphthalene is practically as effective as fumigation 
with carbon bisulphide, that it has no bad effect on the grain 
from the point of view of its suitability as food for cattle, and 
also does not alter the germinative capacity to any appijeciable 
extent. It is therefore a much more suitable compound to use 
for preserving grain than^carbon bis^ilphide, its advantages over 
that insecticide being :— 

i 

(1) It is. quite easy to use. Carbon bisulphide is an 
extremely volatile liquid and the wapour when mixed with-air 
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forms a very explosive gas. This necessitates extremely careful 
use, as in inexperienced hands it may prove dangerous. 

(2) No special apparatus is required, the only precaution 
necessary is that the naphthalene shouW be enclosed in muslin 
or some such porous material to prevent it becoming mixed up 
with the*grain. With (larboii liisulphide a special fumigating 
house is essential and this is costly' to build. 

(3) The cost is much less. This is very important., 
Flaked naphthalene costs 'Rs. Id/- a cwt. or say 3 annas a 
pound. The charge used was one pound per bin holding twenty- 
five maunds, and of this after eleven months only about a half 
had evaporated (in bin R. 23-4 tolas were left and in bin D, 23 
tolas). For the fumigation of the maize used in this experiment, 
tliat is to say roughly a hundred maunds, seven pounds of carbon 
bisulphide w'ero re<juirod, the fumigating house only accommodat¬ 
ing about sixty maunds at a time and the charge for the house 
at five pounds per thousand cubic feet being three and a half 
pounds. The cost of this alone, exclusive of the additional cost 
of labour required to cart the grain to the fumigating house 
and then back to the store was about Rs. 7/ , the cost of 
carbon bisulphide being Ks. 12/- a gallon. The charge of 
naphthalene for a similar quantity of maize would be four pounds, 
of which only a hall would be expended, and the cost of which 
would be 12 annas. 

(4) The effect is continuous, as the naphthalene is stored 
along with the grain. The effect of fumigating with carbon 
bisulphide is to kill all the insects, larvae, and eggs, in the grain 
at the time, but after fumigating the carbon bisulphide must 
be allowed to evaporate and any insects which found access to the 
grain could breed unchecked. The effect of the naphthalene 
is const^tly to keep the insects in check. This is proved from 
a comparison of bins or bottles A and B which contained 
exactly similar grain and fiKJin the condition of A at the end of 
the experiment must have contained insects at the time of 
storing. The insects in A bred unchecked, whereas in B they 
wefe-not aljle to do so, wdth the result that the grain in B was 

7 
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as good as that in C in which the insects were all killed by the 
carbon bisulphide and insects prevented as far as possible from 
gaining access to the grain. 

The use of naphthalene, then, is a simple way in which grain 
kept for fodder aud for other purposes may be preserved from 
damage by insects, the only things to be remembered being that 
the naphthalene should be prevented from becoming mixed with 
, the grain,* by enclosing it in muslin, and that the grain should 
be exposed in the sun for from six to twelve hours before feeding 
to the. cattle. 

* Ill this connection the nae of naphthalene balls may BU"gost itself, bnt flaked naphthalene 
Is cheaper, gives off vapour more easily, and above all, it is much easier to take out a package 
of mnslln than to search for a number of loose balls which might easily be overlooked or 
broken np. 



NOTES 


Genkral ItiOR WARKHoniEs. —Tile or public^ 

warehouses for rice are ainoiij^ the most important social institu¬ 
tions of an ajrn’cultural character in Japan. Owing to the 
frequent fires and inundations, by which ivhole harvests either 
stored or still standing in the fields were damaged or destroyed, 
the need for such magazines bad long been felt. These hriheii- 
soko are only v special tyjie of the fidnu-soko or general ware¬ 
houses. In them, farmers and traders deposit any portion ol 
their rice crops which they ivish to be well preserve*!. 

These warehouses differ from the ordinary warehoust's in 
that profit is not their object ainl that they receive no cereal but 
rice, which is carefully selected an<l classified. The fteiketi-soko are 
conducted eithei'a.s joint-stock .societies ninler a collective name, 
societies with certain members as guarantors, or as co-operative 
associations, and in certain cases they may be established 
as private enterprises. Federations have recently been formed, 
and there are three central wareliouses. The hnsiness of the 
warehouses as social institutions consists in the care of the rice 
deposited, the issue of warrants for' its value, in making advances 
to the owners, encouraging the cultivation of rice, supervising 
markets, consignment and transport, establishing exhibitions, and 
diffusing instruction in the use of manures, machinery, agricul¬ 
tural implements, etc. 

Th^ work is carried out thus ; the farmer brings his grain 
to the >heiken-soko, where after accurate inspection, if the judg¬ 
ment upon it be favourable, it is accepted and assigned to its 
proper grade yr grades. The sacks are then sealed and are left 
in the care oV the establishment. The farmer is given a warrant 
fox' the value of the grain, and a final receipt. The warrants 
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may be discounted with the warehoiise association or with any 
bank which undertakes such transactions. Should the fanner 
wish to withdraw a portion of his rice, he addresses himself to 
the manager, presenting his warrant. On receiving his grain he 
must pay all charges for inspection, insurance, storage, etc. 

The principal advantages of this system are ; complete safety 
in storage secured by the perfect organisation of the warehouses 
^in contrast to those of private firms; greater facility for insur¬ 
ance ; economy of time and space ; facilities for buying and selling 
arisiiiir from the concentration of the rice and the absence of 
intermediaries. The disadvantages are : the easy falsification of 
warrants, or their irregular use, the limited advantage offered to 
the small farmer, and the opportunities afforded to speculators. 
But compared with the advantages, these disadvantages are of 
minor importance. As to the development of the heiken-soko, 
we have no information for the whole country; we can only 
speak of the few which furnish returns. The deposits naturally 
vary considerably from one district to another according to the 
nature of the season and the amount of the crop. Isolated 
reports, therefore, can have no more than a relative value. How¬ 
ever, to give the reader some idea of the movement, we may 
mention that in the warehouse at Stikata in the province of 
Yamagata, the oldest and most flourishing of the heikeii-soko in 
Japan, the average yearly quantity of rice received amounted to 
about 1GG,000 hectolitres in the ten years 1899-1908. 

(Sumniarised from the liulletin of Jifonouiio and. Social IntrUiijeitec of thu liiluniatioual 
Institate of Agriculture, Borne. 4Ui year, No. 0, June, 1!>I3 ) 

f 

#’# 

Larger Cattle and Fodder SurrLT. —It has been urged 
against the use of larger cattle in India, that they require more 
food than smaller ones. This criticism would be valid, if the 
larger bullocks, while conbuming as much food in proportion to 
their weight as the smaller, did relatively less work. But pro¬ 
vided implements are adapted to the size of the hullock, the work 
done will be directly proportional to the weight; while a larger 
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bullock requires, in'fact, reliftively less nutrient material, owing 
to its smaller proportional cooling surface, (which varies as the 
square of the linear dimensions, whereas’the weight varies as the 
cube). This is a princii)Ie recognized i« scientific treatises on the 
feeding of animals, hut disc<,unted as betwoemaniinals of different 
species, by tlie fact that smaller warm blooded animals generall 3 ' 
have, by way of eompensation, a rolativeij- thicl; covering of hair 
or wool, or live in sheltered lair*^. 

The production of luat requires the consumption onlj^ of fats 
and carbohydrate!., and wo maj' therefore infer that the diet of a 
large bullock should be, I:i |)roportion, as bulk^y as that of a 
smaller one and should contain as much nitrogenous but le.ss car¬ 
bonaceous maferial. Thi.s implies a less concentrated but more 
nitrogenous food and suggests oconojiiv of starch^v grains at the 
expense of a bf iter ([ualit^’ of coarse fodder. 

Now the great objecti(.n to the bulkj^ fodder crops raised 
dui’ing the rains In India is the large amount of wemdj’^ material 
thej’^ grow if allowed to mature. This can be remedied bj^ 
cutting them green and curing as hay or .silage ; and if weak- 
stemmed leguminous crops are grown for I’odder. alone or with 
supporting cereals, they cannot protitabl^’ be left on the ground 
so long as the more woody stt nimed cereals alone. 

On the other hand earlj’ removal ofa rains crop permits of 
a partial fallow, with a view to the growth of an autumn or 
winter revenue producing crop, and it is therefore an obvious 
suggestion in connection with the employment of larger cattle 
that an effort should bo made to grow and cure leguminous or 
mixed leguminous and grass crops, sown at the earliest possible 
moment at or before the begintung of the rains, cut after six 
weeks or so, aivl followed by immediate ploughing for an autumn 
or wintgr crop. This early catch crop would take the place, in 
intensi^re farming, of a green manure crop ; the loss of the above¬ 
ground portion of the latter.being offset by the greater amount 
of manure obtfiined from the larger bullocks. 

An incidental advantage of the system would-be the division 
of the monsoon, as regards croipping, into two distinct periods. 
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the failure of neither of which would seriously aflfect the other. 
This would prevent, in, so far as such crops were grown, the loss 
of almost the whole season by a failure of the later rains, at least 
in the centre and north* of India. It would also prevent the 
great loss of nitrogen that must often now occur in the first mon¬ 
soon showers, on land that has been cultivated in the hot weather 
but is not sown early. And if it meant strenuous exertions to 
, sow a larger area in a few days, at the first sign of the monsoon, 
this would be compensated for by the rest that the cattle would 
get \irhile the resulting weed-smothering crops were growing. 
At the muggiest time of year, when fodder also is at its scarcest 
and the new growth on waste lands is only fit for grazing, 
the value and economy of such a rest is considerable.—[A. C. 
Dobbs.] 

* 

* * 

The potato moth has recently caused considerable loss to 
stored potatoes in both Farrukhabad and Lucknow. Preliminary 
experiments were carried out with storage in sand, both with and 
without the use of crude oil emulsion, in 1912, and it was found 
that better results were obtained with sand alone, thus confirming 
the results already obtained at Bhagalpur by Mr. Woodhouse. 
Ill the present year a godown was hired and potatoes were 
stored in order to demonstrate the financial results. The follow¬ 
ing table shows the receipts and expenditure per 100 inaunds :— 


Expenditure. 

Bs. 

As. 

P. 

100 niauiids of potatoes at '/14/- per mauud 

87 

8 

0 

17 cart load* of sand at -/IS/- per cart 

IS 

18 

U 

Sulphur for disinfecting godown * 

0 

4 

0 

Iiabour ... 

9 

1 

6 

House rent for 7 months 

21 

U 

0 

Pay of chowkidar 

29 

6 

9 

Picking and storing charges 

21 

2 3 

ToUl 

Keceipts. 

Ks. ... 181 

1 

6 

681 niauinls of potatoes @ 7/18/- per mauud 

... I>3t) t 

14 

0 


* 


Profit Bs. ... 349 IS 6 
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The potatoes were probably purchased unusually cheaply this 
year owing to the fact that local dealers have ‘largely given up 
storing owing to the loss incurred. Assuming the normal price 
at harvest time at 1/4/- per maund and the normal price of seed 
at sowing time Rs. f*/- pe*' maund, it is still obvious that' this 
method Qf storage not only provides for a sound supply of seed 
but also forms a [)rofitable inve-st-nent. — (B. C. Burt.) 


Restrictions on the Importation op Nursery Stock into 
THE United States op America.— A revised set of “Rules and 
Regulations for carrying out the Plant Quarantine Act” have 
been issued by the Government of the United States of America 
and published in the Supplement to the (razette of India of 
October 18 th, 1913. 



REVIEWS 


, • Agricultoral Credit and Co-operation in Germany. 

Up to the present time the Kegistrar of the Co-operative 
Credit Societies in India has been dependent for guidance both as 
to method of organisation and detailed f'oi'mnla^ on the works of 
Sir Fred. Nicholson of Madras and those of Mr. H. W. Wolff 
and Mr. C. R. Fay. 

A monumental blue book (Cd. 6626) just issued by the Board 
of Agriculture and Fisheries entitled “ An Enquiry into 
Agricultural Credit and Agricultural Co-operation in Germany ” 
by Mr. J. R. Cahill brings together a mass of detailed inform¬ 
ation as to the methods of procedure in that country and is likely 
to form a useful guide for workers on co-operation in India and 
other countries. The author’s commission was “ to obtain full 
information in regard to the organisation and actual working of 
the systems of agricultural credit, agricultural co-operation and 
live stock insurance in Germany” and this colossal Report is 
evidence that he has faithfully discharged his commission. 

The Report is too elaborate and exhaustive to admit of 
review in the ordinary sense of the word. The body of the 
Report contains a full and accurate description of all the forms 
of agricultural credit, agricultural co-operation, and live stock 
insurance, which exist in Germany. 

But for the practical worker the most valuable parts of the 
Report are the appendices, which contain translations of the most 
important laws relevant to the matter in hand; the articles of 
Association, Company agreements, a\id statutes of representative 
organisations: business rules, credit regulations, specimen credit 
report : model balance sheets and forms of various kinds, and other 
documents likely to be of use to co-operators. 
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For these reasons the’ report is one which should be in the 
hands of every one who is practically con^^emecl with the develop¬ 
ment of the Co-operative movement in India.—(B dii'or.) 

* 

* * 

(t02Jala7l .—A Handbook on the Care and Manaokment of Cattle 
IN Bengal by Satyendra Nath Mitra.— Price 0-8-0. (Pub¬ 
lished by Anathnath Mitra, b.a., Bosepara Lan«, 

Calcutta.) 

The author of this booklet ui Be-iigaH introduces it as 
follows :—“ There is no Avork in Bengali worth mentioning on the 
keeping of cows. I have, therefore, ventured to place this small 
treatise in the hands of the public as the result of the short 
experience I liaA’e gained for the last ten or twelve years 
as a Professor of the Government Veterinaiy College and a 
Veterinary Practitioner.’’ 

Indebtedness to Isa Tweed’s ' Cow-keeping in India ’ first 
published in 1891 by Messrs. Thacker. Spink & Co., Calcutta, is, 
however, acknowledged ; and, as a matter of fact, the publication 
appears to consist almost entirely of a free translation of that 
book, of which it produces most of the original defects, adding 
many others due to bad translation, misprints, or deliberate 
alteration, and with no attempt to bring the information up to 
date. Some of these mistakes are merely ludicrous, as for 
instance ‘ some cows calve eveiy A^'ear or seven months —and the 
manure pit ‘ should be covered Avith oxi inch or an mch cmd a 
half of dry earth’ ; others are misleading such as the recom¬ 
mendation that servants and ^ore houses should be separated 
from the coAvhouse by at least on,e foot (Isa TAveed in the original 
said 50 feet). In the appendix the author gives 29 recipes taken 
from Colonel Hallen’s “ More deadly’forms of cattle disease in 
India,” but there are no .descriptions of the diseases for which 
these medicines are prescribed. 

The best that can be .said of this book is that if it misleads 
the. amateur, he must be ve.ry much of an amateur, Avhile any 
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cultivator who may be induced to buy it will, at any rate, get 
some amusement for his money. 

But, involved in the attribution of this compilation to 
‘ experience.gained for. the last ten or twelve years as a Pro¬ 

fessor of the Government Veterinary College and a Veterinary 
Practitioner ’ are two serious questions—the more impprtant of 
which is the reputation of the Bengal Veterinary College and 
of th.e Veterinary Department. 

The reviewer, being unable to read Bengali, is indebted to 
Babu P. N. Das, Senior Veterinary Inspector of the Bihar 
Veterinary Department, for the materials on which this review 
is based.—(A. C. D.) 

Ensilage, bt Digby Hussey de Burgh (published by Maunsell 
& Company, Dublin and London.) Price, 2s. 6d. 

This little book (the letterpress consists of only 53 small 
pages of large print) can perhaps be best described as a polemic 
in favour of the use in Ireland of silage, as against hay, roots, and 
cake. 

Its chief interest for agriculturists in this country is in tlie 
short chapter of 6 pages on the details of the making of concrete 
silohs, which is of value as being based on first hand experience 
in their building and use. The chapter is illustrated by a set of 
excellent photographs at the end of the book showing the method 
of supporting the scaffold and fixing the frames for filling with 
concrete in building the wall.-^(A. C. D.) 

* 

• * 

The Punjab Veterinary Journal, issued Quarterly by the 

Punjab Veterinary Association, Lahore. (Annual sub¬ 
scription Rs. 6/-.) 

This is the only Vernacular .[ournal known at present, 
dealing solely with Veterinary subjects for the benefit of such 
assistants or salutries in the profession as cannot makb use of the 
high class periodicals available in the English language. 
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An attempt at issuing a veterinary journal in Urdu was 
made as far back as 1890 by Col. H, T. JPease, then Principal 
of the Lahore Veterinary College, and*it was conducted by him 
for about three years at great personal cost; but soon after hi^ pro¬ 
ceeding home on furlough in 1892, it ceased iao exist. In 1896 it 
was stanted again and lived for ten years, to render valuable 
service to those it was chiefly intended for, but ultimately, for 
want of help, it met with the same fate as its predecessor^ 
Then again in 1908 Major Dawson, a professor of the Lahore 
Veterinary College, undertook the publication of the Journal, 
but this too had to be stopped after a year owing to. the same 
difficulties. 

It is, however, a matter for congratulation to see it brought 
into existence for the fourth time from January, 1913, through 
the strenuous efforts of Col. H. T. Pease, Principal, Lahore 
Veterinary College. To place the publication on a firm footing 
the business of conducting it has now been entrusted to a manag¬ 
ing committee of ten members, mostly from the College staff. The 
inclusion of such eminent Veterinary officers in India as Col. H. 
T. Pease and Major Q. K. Walker, in the managing committee 
is a sufficient guarantee as to the information published being 
accurate and up to date. 

The members of the Punjab Veterinary Association meet 
regularly almost every mouth, and papers on subjects appointed 
previously and clinical notes on selected cases are read and 
discussed, the proceedings being ' published quarterly in the 
Journal for the information of those interested in veterinary 
subjects. 

The issue of the Punjab "V^eterinary Journal for April, 1913, 
under review, contains papers read and discussed on : (1) Rabies, 
by Chowdhri Haq Nawaz Khan ; (2) Ulcers, by Muiishi Gulam 
Rasoci Khan Saheb; (3) Maininitis, by Syed Sirdar Shah Gilani; 
and (4) Ovariectomy, by Mr. Burke. • The papers on Mamraitis 
and Ovariectomy in the Journal are treated at suflicient length 
from every point of view and are both interesting,and instructive. 
-^(J. H.)- 
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Elementary Tropical AoRicuLTtRB, — W. H. Johnson, p.l,s. 
(Obtainable from Thacjcer, Spink & Co., Calcutta.) Price 3if. 6d. 

This text-book, though written primarily for West Africa, 
could be adapted mutatis • mittandis to the teaching of element¬ 
ary natural science in the tropics generally—wherever an 
attempt is being made, in primary and secondary schools, to 
combine the development of a school-boy’s intelligence with the 
j^eaching of method and the expression of thought, and with the 
acquisition of useful knowledge in the easiest and most 
natural way. 

Though it is possible that in India such books will, for some 
time to come, be required rather for educating the teachers than 
for reference in teaching, their number at present is lamentably 
small. 

This being the case, we welcome this exotic, and the only 
criticism we wish to make is in respect of its title and introduc¬ 
tory chapter. 

The book has nothing at all to do with “ Agriculture.” It 
is a text-book of rural elementary scientific education with 
chapters on school gardening, and we are surprised that a man 
of Mr. Johnson’s experience should allow this pernicious town- 
bred confusion of the idea of elementary scientific education with 
that of agriculture, to vitiate the cover and introductory chapter 
of his excellent text-book.—(A. C. D.) 

* 

* # 

The Bw'vtia Economiftt * “ a monthly magazine devoted to 
Agriculture, Industries, Commerce and kindred subjects” (Annual 
subscription, Rs. 5), made its first appearance in July, 1913, 
and the first few numbers enable us to form an estimate of its 
quality. We may say at once that this promises to be exception¬ 
ally high. The contributors include Mr. M. de P. Wesjb and 
Mr. Channing Arnold as ^ well as Mr. C. Drieberg, Secretary 
of the Ceylon Agricultural Society, and Mr. A. McKerral, 
Deputy Director of Agriculture, Southern Circle, Jnsein, and 


* Oblaloab'.e from the Kilitor, fittniui H-oftoniint, 68, I.<*wig .SHvol. Itongoon. 
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others whose names are a guarantee of literary merit, and the 
reviews of, and extracts from, other periodicals ‘display a sense of 
discrimination rare in the offices of popular Journals—a quality 
which is also manifest throughout tiie editorial notes. We 
hope this enterprise will meet with the success that it deserves — 
(A. C. U.) 

* 

* # 

The Indian JouitmI of Medical liesearch is a beautifully got* 
up quarterly publication obtainable fi om Messrs, Thacker, Spink 
& Co., subscription Ks. G per annum. The first number contains, 
among other articles of medical interest, two from the pen of Mr. 
F. M. Howlett, on “ The natural hosts of Phlebotomus minutus” 
and “ Life Histories of biting insects.” In the first of these the 
author has showji that the common gecko or house lizard is the 
normal host of this sanddy ; in the second he deals with the 
mutual adaptations of para.sites and their hosts. The following 
suggestive aphorisms taken from the latter are perhaps of more 
than medical and entomological interest. On classification:—“ the 
less important a morphological character is from the point of view 
of utility and success or failure in life, the more likely it is to 
furnish a reliable clue to the genetic relationshi]> oi‘ its possessor 
and on parasitism:—“ the genei-al trend of parasitism is towards 
symbiosis.” 

Of interest from veterinary standpoint are articles by Cap¬ 
tains Patton and Cragg on “ Certain Haiumtophagous species of 
the genus Musca ” and “A new species of Philajinatomyia with 
some remarks on the genus.”—{A. C. D.) 


2'he Central Provinces Agricxdturcd <1? Co-operative Gazette 
contaii^ as usual many notes of practical and economic interest. 
In the July number, one of the most important relates to the 
manuring of cotton : figures' are quoted, derived from the experi¬ 
ments on the A kola and Nagpur farms, which go to show that 
the application of 66lbs. of nitrate of soda to cotton when about 
Id" or 1' high, on laud manured with a moderate dressing of farm- 
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yard manure in these districts, results in an increased net profit of 
over Rs. 22 per acre. This is noteworthy as being one of the few 
instances of economic success in the application of imported 
nitrogenous manures in India. 

In the same number the Registrar of Co-operative Societies 
publishes the “Bye-laws for Co-operative Agriculture XTnions 
in the Sihora Tahsil ” and the “ Rules for the guidance of 
KamdftTs” attached to these Unions—notes which should be 
read by those interested in the system of seed distribution in the 
Central Provinces, described bj’^ Mr. Evans in a paper reproducetl 
in the July (1913) number of this Journal. 

In the September number of the Gazette a warning note 
is sounded by the Assistant Registrar who gives aci account of 
a Co-operative Society which got into the control of two prom¬ 
inent members who used the money borrowed by the Society 
for paying off their private debts. The members then repudiated 
their liability, but a suit was filed against the Society and the 
whole of the principal and interest was recovei’ed by attachment 
of the property of almost all the members. This should serve as 
a warning to all members of unlimited liability Societies to take 
a personal interest in their Society’s manageiiient. —(A. C. D.) 

# # 

We have received ‘leaflets setting forth the aimz ovthe Sim¬ 
plified Speling Sosieti ’ of which Professor Gilbert Murray, ll.d., 
D. Litt., F.B.A., is President, and are asked to state that ‘Theez 
and aul uther informaishon will be gladli sent bi the Secretari 
ov the Simplified Speling Sosieti,’ 44, Great Russell Street, 
London, W. C. «. 
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A DISEASED COCONUT f ALM ABOOT 12 YEARS 01.D. 



THE BTjX rot of (‘(H'ONirr i’ALMS IN .MALABAR 

BY 

F. J. F. 8HA\V, ».Sf. vLoj.d.). A.RfK , F.T..S. 

ANr> 

iS. SUNDAHAKAMAX, m.a. 

Few areas in tlie world are ^irobably so dependent for their 
material prosperity upon the produce of a single crop as the c(»comit 
producing districts of South India. In parts of Malabar, South 
Canara, Cochin and Travancore, the coconut palm may be said to 
absorb nine-tenths of the capital and labour of the raiyats, while the 
general prosperity of these districts testifies to the handsome return 
which the coconut yields to cultivators. Any disease of coconuts, 
therefore, which threatens to become epidemic, would, if unchecked, 
deal a blow to the prosperity of the West Coasl. of which the effects 
would probably be discernible at the. distence of a century. That 
palm trees are capable of suffering from epidemics, as severe as 
that which destroyed the coffee industry of Ceylon, has been shown 
in recent years by the history of the palmyra palm cultivation in the 
Godavari and .Kistna districts. In these districts the palmyra pahn 
suffers from a disease called “ bud rot,” due to a fungus eating its 
way through the soft tissues of th<? bud and producing a rot in the 
cTown which finally results in the death of the whole plant. Owing 
to the fact that the fungus, while growing on the palmyra palm, pro¬ 
duces n^rriads of minute spores or seeds, this disease is very infec¬ 
tious ; for, under suitable conditions, these spores are scattered 
through the air and falling upon a healthy palmyra palm germinate 
and produce fhe fungus which at once proceeds to attack the bud. 
Since, every diseased palmyra is a centre for the infection of healthy 
trees obviows reethod of checking the spread of the disease is 
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by cutting down rtnd destroying every palni as soon as it shows 
symptoms of infection. This has been done by Government on a 
large scale, and the virulen.ee of the epidemic may be ganged from 
the figures of the nujnber of trees cut and burnt. In the last five 
or six years the number of diseased trees destroyed annuaUy in 
the Godavari district has been as follows :— 


1908J>9 

... 

... 

... 

... 

111,336 

1909*10 

... 

... 

... 

... 

84,108 

1910-11 

... 

... 

... 

... 

63,433 

^1911-19 


... 

... 

... 

64,430 

1913-13 

... 


... 


71,009 


While investigating the bud rot of palmyra palms it was found 
that the same fungus was capable of attacking coconut palms, but 
the evidence on the whole showed that the latter did not suffer to 
any appreciable extent. 

In October 1912 the first report of a serious disease of coconuts in 
Malabar began to attract attention. The first outbreak noticed 
was at Taraarasseri, a village about 20 miles north-east of Calicut, 
on the main road to the Wjmad. For several miles round this 
village cases of the death of single coconut trees in different gardens 
were common. In February 1913 the neighbouring amsams of 
Kidavur, Palhpuram, Karothur, Vavada, Poonur and Puthuppadi 
were inspected, and a number of diseased trees identified. The 
infected palms were in all stages of attack ; some palms 40 feet to 
60 feet high and 20 years old were standing as bare poles, some 
about the same age had one or two yellow outer leaves but had 
lost the central shoot, while others had lost the central shoot but 
still retained the crown of green leaves. In a few cases young 
seedlings, which had been transplanted only a year before, were 
diseased, the central shoot coming away in the hand at a slight 
pull. Enquiries made in the locality seemed to show limt the 
disease was of about ten jojars’ standing; the death-rate appeared 
to be very slow, only two or three trees dying every year, hence 
the raiyats were, on the whole, not apprehensive of the disease. At 
the season at which the first inspection was made the true cause 
of the disease was not identified ; the weather at this time was hot 
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and dry and it was thought that investigations made in the rainy 
season would probably yield decisive results. With this objcc^ a 
visit was paid to Tamarasseri in the concluding days of July, sJuthe 
height of the monsoon, when the nature of 'the disease at once 
became apparent. 

The nature of the disease wae best ascertained from a study 
of young trees in an early stage of infection. The first sympton^ 
by which a diseased tree may be recognised is that the central leaf 
turns brown, collapses and dies. As everyone knows, the youngest 
central leaf of a coconut is folded up like a fan. If now the dead 
<*entral leaf be removed and unfolded, it will be found that, at the 
point where the leaf has collapsed, the folded lamina is covered 
with a white fluffy growth of a fungus. This fungus, starting at 
one point on the leaf, eats its way straight through the folds of the 
lamina and produces a softening of the tissues leading to the col¬ 
lapse of the leaf at this point; as a result of this the portion of the 
leaf above the point of infection turns brown and dies. In cases 
in which the infection is very recent, and the whole leaf has not 
had time to turn brown, the area infected by the fungus gives rise 
to very characteristic rows of spots. If, as sometimes happens, 
the attack does not spread beyond this point, then, when the 
central leaf expands, a row of i)rown spots in which the leaf tissue 
has decayed away can be seen stretching across the leaf. 

In material from recently infected leaves it was possible to 
make a very complete examination of the morphology of the fungus 
which left no doubt that it was to be identified with Pythium 
'palmivorum Butl., the cause of the bud rot of palmyras. On leaf 
spots, such as those illustrated, Ihe white fluffy )uycelium of the 
fungus bears abundant sporangia, and, under appropriate condi¬ 
tions, such as a supply of fresh rain water, these sporangia dis¬ 
charge ^their spores. In the case therefore of a tree in which 
the central leaf is attacked, it is easy to see how the infection 
spreads. A single day’s rain would be sufficient to wash the spores 
down from the central leaf mto the interstices of^ the leaf bases, 
where they’would be in an ideal situation for the development of 

^Tporf's Tn wav, a«,(? sometimes doubtless by infection 
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from other trees, the fgngus forms rotten spots on the leaf bases. 
These spots may vary in size from an area as large as a rupee to 
one'us big as the palm of the hand ; they are a dark brown colour 
and present a fibrous appearance. The fibrous appearance is due 
to the fact that the soft portion of the leaf tissue is destroyed by 
the fungus, leaving the vascular strands running across the rotted 
patch ; in and out between these strands a white mycelial growth 
of the fungus can usually be seen. 

Once the fungus has become established in spots on the leaf 
bases it is a mere matter of time to the death of the palm. The 
mycelium eats its way in, passing from one leaf base to another, 
and finally reaches the growing point and kills the tree. As this 
goes on the outer leaves gradually droop and fall off while the 
spread of the rot is accelerated by various saprophytic fungi, bac¬ 
teria and insects. In the final stage of the disease the tree is left 
as a bare pole with, possibly, a single discoloured leaf drooping from 
the crown. In the later stages of the disease, when the outer leaves 
are falling, it is not easy to identify the fungus, the apex of the palm 
is then a semi-liquid putrescent mass in which saprophytic ofganisms 
are extremely abundant. In the early stages of an infection it 
jnight be possible to confuse a case of true bud rot with an attack 
by Ehinoceros beetle. In true bud rot,'however, the central shoot 
will come away in the hand, while in the case of an attack by Rhi¬ 
noceros beetle the lower portion of the central shoot remains 
healthy, the upper portion, above the cut, being the only part 
which withers. Moreover, in those cases of bud rot in which the 
infection is recent, and the whole of the central shoot is not involved, 
the rows of spots on the folded laihina constitute a reliable criterion 
of distinction. 

From a consideration of the habit of P. paknivorum it is not 
difficult to see how such a disease would spread once it waSi estab¬ 
lished in any one locality. On a wpidy wet day drops of water 
containing spores may easily be blown from one tree to another^ 
while the practices of climbing trees for leaf cutting, thatching 
houses with leaves and tapping trees Hlor toddy would’also favour 
the dissemination of- the fungus. 




infecticn such as is shown in Plate X. 
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It is not within the scope of a popular article such as this to 
record the methods by which the fungus was obtained in pure 
culture or the course of inoculations ; thfise matters will be the 
subject of a more scientific communication, but it may be menthmed 
here that of infections carried out in the laboratory with cultures 
free from any other organisms, either bacterial or fungal, about 
76% were successful, the symptoms of the rot being exactly similar 
to that seen in the field. 

At the same time at which this disease was diagnosed at Tama^ 
rasseri and the neighbouring amsams, it was also identified in other 
parts of Malabar. At Malappurain and Melinuri, in the south of 
the Emad taluk, diseased trees, bearing the characteristic rows 
of leaf spots, were found ; here also the disease appears to be of about 
ten years’ standing. In the neighbourhood of Calicut itself st'vcral 
diseased trees were identified and found to bo attacked by Pythkim ; 
while, in the vicinity of tlie (Government J^’arm at Taliparamba, in 
the northern portion of Malabar, several virulent cas(*s of infection 
were discovered. In this area the disease appears to be fairly well 
established in the amsams of Kurumathui-, Andoor and Koyyam 
along the banks of the river Balipatain. 

Up to the present the disease appears to be sca ttered tnrough- 
out Malabar, but, fortunately, so far no single area has beeir found 
in which the incidence of the disease is as se\ ere as in the case of 
the palmyra palms in certain taluks of the (Godavari district; in 
the latter case it is by no means uncommon to find areas contaiixing 
more dead poles than live palms. 

It is unfortunate that both in the palmyra and cocc)nut palms 
it is difiicult to recognise the symptoms of disease in an early stage. 
This fact, coupled with the difficulty in applying any treatment to 
palm trees, renders the destruction of infected trees the surest 
method of controlling the disease. In the Godavari and Kistna 
district the bud rot of palmyras was established before agricul¬ 
tural investigations had really been placed on a systematic basis 
in India. As a result the disease spread unchecked for some time, 

-when Government commenced operations they were faced 
with the presence of, probably, about 260,000 diseased rices in the 
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delta. It has naturally taken some years to make any impression 
on this number of trees especially as fresh trees are continually 
becoming inoculated. The position in Malabar is rather different 
in'^that the disease has been diagnosed at an early stage and treat¬ 
ment' commenced. Provided one kncAv its whereabouts, it would 
probably be neither difficult nor expensive to destroy every diseased 
tree in Malabar; it is just at this stage in the disease that it is so 
diflScult, and at the same time so necessary, to secure information 
fcf the occurrence of diseased trees. At the present moment active 
measures against the disease, on the lines of those in the Godavari» 
are in operation in Malabar. An officer of the Indian Civil Service 
with some subordinate revenue inspectors each one in charge of a 
distiict, has been placed on special duty and the destruction of 
diseased trees is in progress in the following localities:—TajTmrasseri, 
lyyad, Balluserei, Nanminda, Calicut, Malappuram, Kurumathur. 

The following table shows the total figures of the work done 
up to date from the bcguining of the operations :— 


Ava^Kca. 



Sub.Ui vision. 

’I'rccB 

Marked. 

Trees 

Destroyed. 

Tamazasscri 

••• 


495 

83 

11 

Nanmiiida ... 

... 

• •• 

122 

.83 

8 

Malappuiaoi 

... 


73.S 

64 

32 

Ballascrci ... 

... 


208 

28 

7 

lyyad 

... 

• •• 

627 

83 

74 

Calient 

... 


1.363 • 

61 

18 



Total .. 

3,548 

862 

150 


It thus appears that about 362 diseased trees have been identified 
of which 160 have been already destroyed. 


Of the factors influencing the spread of the disease, that most 
favourable to the growth of the fungus is tlie degree of moisture. 
In the palmyra palm disease in the Godavari a brief iirspection of 
the number of trees cut every month serves to show the maiked 
correlation between the relative humidity and the spread ^of the 
disease, a high death-rate being associated with a high relative 
humidity. In this respect the damp fogs which occur in the cold 
months in the Godavari district have a more potent influence than 
the actual rainy, days of the monsoon, which sometimes alternate 
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with periods of bright suushiiie. In Malabar tlie rainfall is far 
heavier and more continuous during certain months than in the 
Grodavari ; indeed, in July at TainarasseBi, the authors have experi¬ 
enced 44 liours’ continuous downpour, while the annual rainfall^at 
Vayittri, about 10 miles away, is 169 inches,^of which about 128 
inches falls during Juue, July and August. During these months 
therefore the saturated condition i»f the air, anrl the water-logged 
state of the coconut palms, form ideal conditions for the spread of 
Pythimn palmivoitm. At the. raiue time the excessive rainfall 
will almost certainly check the operations at this season, and it is 
probal)le that the months immediately succee<ling the monsoon 
will be found to be the period in which the destruction of diseased 
tr(;es may be prosecuted witli tlu^ greatest tmergy. 


DESCRlJ’riOX OF Pr.ATKS. 

I’late IX. A (lisetiscJ coconut palm about 1:1 years old 

The central alioot (A) Ih turning brown and withering. 

H=greeu leaf, C = petiole, D = left£ bnae. 

Plate X. A diseased coconut palm with the older leaves removed. 

The spot A is a diseased patch containing the fungus which is slowly 
eating its way inwards; B is another spot on the central shoot j 
C is the youngest central leaf turning brown. 

Plate XJ. A row of spots on a diseased leaf arising from an infection such 
as is shown in Plate X B. 



THE EIGHTH MEliJTlNG OF THE BOARD OF AGRICULTURE 
IN INDIA, AT COIMBATORE, IN DECEMBER, 1913. 

UTi 

L. C. COLEMAN, M.A., Ph.u., 

Director of Agriculture, Mysore. 


The eighth meeting of the Board of Agriculture was, in many 
respects, a notable one. For the first time the South of India has 
been honoured by furnishing the seat for its deliberations. At 
the same time the field of its activities has been widened by the 
inclusion of representatives from the Civil Veterinary Departments 
in its membership. 

Considering the distance which the great majority of the mem¬ 
bers had to travel the attendance was large. Forty-nine members 
attended the meeting, out of which number ten came as repre¬ 
sentatives of the veterinary service. There was also a large at¬ 
tendance of visitors, there being altogether twenty-six. Among 
these must bo mentioned the Hon’ble Sir Robert Carlyle, 
Member, Revenue and Agriculture Department, Government of 
India, and the Hon’ble Sir John Atkinson, Member of Council, 
Madras, who represented the Governor of Madras in his unavoidable 
absence. The assistance and advice of some of the visitors at the 
meeting, notably tlie Hon^ble Sir Alfred Bourne, Director of 
Public Instruction, Madras, and Mr. W. Smith, Assistant Director 
of Military Dairy Farms, Poona, added greatly to the value of the 
discussions. ^ 

There were altogether eleven subjects for discussion. Out 
of these, three or four require little more than passing notice. The 
consideration of the programmes of Imperial and Provincial De¬ 
partments evoked no discussion worthjr of remark. 
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The third subject, “ T^e Best Meaas of Brin g in g Improved 
Methods of Agnculture to the Notice of the Cultivators,” stands 
on a somewhat similar footing. This subject has been down foy 
discussion at every Board meeting since 1908 and while each soc- 
ceeding report of the committee has brought fresh examples of 
the various methods for popularizing agricultm-al improvements, 
no new principles have been brought to light. The report of the 
committee and the subsequeJit discussion thereon, however, empha¬ 
sized the growing importance nf the co-operative movement in 
farthering the development of Indian agiiculture. There are 
indications that this form of united activity on the part of culti¬ 
vators will gradually replace, to a huge extent, more loosely united 
and less responsible bodies such as agricultural associations, dis¬ 
trict committees, and the like, which it has usually been found 
difficult to pin clown to definite lines of pi-actical work. 

Before leaATng the subjeci w'e must not. of course!, forget the 
additional purpose that its repeated discussion serves, oiz., to 
emphasize! the fact that the Agiicultnral Departments in India 
are not losing sight of the importaiuic of directing their energies to 
practical ends, and that they have already attained a striking 
measure of success in this direction. It mu.st to many of us seem 
a pity that a constant insistence on tliis fact i.s necessary. Nothing 
is more repugnant to the average scientific worker than self advertise¬ 
ment, but, until the people at large arc educated to a much higher 
plane than at present, the Jiecessity for beating the tom-tom will 
unfortunately remain. 

Of all the subjects which came up for discussion, the one which 
undoubtedly excited the most interest and attention was Agri¬ 
cultural Education. This subject had, previous to the meeting of 
the Board, been considered by a special committee of Deputy 
Directors with the object of ascertaining their views as to the course 
of study most suitable for the training of men for district work 
and work on experimental fanirs. Since 1906, when the standard 
curriculum for agricultural •colleges hi India was framed, much 
experience, some of it bitter, has been gained, and the subject was 
approached in an attitude very different from that .displayed eight 
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years ago.. It must, liowever, not be forgotten that the then 
President of the Board, Mr. Sly, m his introductory remarks pointed 
out the impossibility of* laying down a fixed course of study which 
would be applicable to all India. That liis views have been amply 
justified the experience of the last seven years shows only too 
clearly. 

Thorough knowledge of local conditions and close adaptation of 
measures to suit those conditions are things tlic necessity of which 
fa 'being continually insisted upon by Agricultural Departments 
in India and wherever failui'e has occun-cd it has been ahnost 
invariably due to an ignoring of these important points. There 
is no doubt that where failure or partial failure in connection with 
agi'icultural education in India has occuiTcd, it has been due, to 
a very Lirgc exttmt, to si nciglect of these two fundamental 
principles. 

The most important feature of the discussion on this subject 
was thus the insistence on the impossibility of having a uniform 
curriculum and on the necessity of adapting agricultural education 
in each province to the particular needs of that province. 

Another important jioint insisted u])on was the advisability 
of foaming course's of instinction of a moj c practical and less scien¬ 
tific nature. It was the general opinion that such courses would, 
in many cases at least, more closely satisfy, present needs than the 
rathej ambitious courses which arc at present being given in 
agricultural colleges. 

Other points whose importance was emphasized, were the 
necessity of close co-operation between the Educational and Agri¬ 
cultural Departments in developing rural education along lines 
best suited to rural needs and tigs advisability of experimenting 
with vernacular agricultural schools as a means of training the 
sons of the better class raiyats. Altogether it must be said that 
the discussions in connection with agricultural education were 
very fruitful, and that as a result the subject is likely to be 
dealt with by local Agricultural Dc|)artments in a much more 
rational and practical manner than has been the, case in the 
past. 
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The Dairying Industry in. India was a new subject upon which 
but few of the members could speak from practical experience. 
The Board was, however, fortunate in hafing as a visitor Mr. 
Smith, Assistant Director, Military Dairy J'arms, and it is not toe 
much to say that to his advice and assistance was largely due the 
admirable report subnutted by the Committee on the subject. 
Probably tire most important single point in the report was tin 
emphasis placed on the possibility of breeding a dual j)nrposc 
animal m India, i.e., one that, while letaiiiing the admirable draught 
qualities belonging to so many Indian breeds, would at the same 
time show milch qualities much superior to those now possessed 
by most of the Indian races of cattle. 

The consideration once more of the Indian Sugar Industry, 
wliich, it will be remembered, formed the chief subject for discussion 
at the 7th Board meeting, was inquutant mauily in that it gave 
the Boai'd an opportunity to hear of the immense amount of work 
■which has already been don<' by the Sugarcami Expert, Dr. Bai-b(u-. 
Those who, in additioti to htsaring Dr. Barber's report, also .saw the 
work being done on the cane breciling station, situated a .short 
distaixce from the college farm, must have felt that at la.st this 
subject is beginning to receive that jxractical and scientific 
treatment which its economic inqxortance de.ser\es. 

Cattle-breeding and Fodder Supply, although these subjects 
had received a ccrbiin amount of consideration at previous Board 
meetings, had never been discussed in a thoroxigh mamxer. The 
excellent report of the Conxmittee to which tlu^y were refei’i'cd fox' 
coixsideration forimsl the basis for much discussion. The chief 
points emphasized were the dependence of cattle improvement oxi 
fodder supply, the ixecessity for ap iixcreasc in the stall of the various 
Departments so that more time may be devoted to the subject of 
cattle-breeding, and the importance of investigating existing and 
other possible sources of foddei’ supply, with icfereixcc to their 
availability and suitability. The general feehng of the Board 
was that in the pinssiu’e of other nxore iixsistcnt work this inxportaixt 
phase of agricultural improvenxent has beeix largely ixeglected by 
the various Agricultural Departments in the past. • The impoitance 
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of the subject warrants the formation of special Animal Husbandry- 
Sections and imdoubtedly something like this will have to be done 
if any marked improvertient in Indian cattle is to be effected. 

The utilization of the Veterinary Department for the dis¬ 
semination of preventives against cattle diseases and the intro¬ 
duction of prophylactic measures, was a subject which led up to a 
consideration of the important question of cattle insurance and the 
following resolution with reference thereto was presented by the 
Committee and passed by the Board:—“Inasmuch as a central¬ 
ised department is at a great disadvantage in undertaking propa¬ 
ganda for improved methods, either of agricultural or veterinary 
practice, among an unorganised population, this Committee would 
welcome the establishment in every province of a system of Cattle 
Insurance on co-operative lines as the best means of creating a 
strong public opinion in favour of improved catHe hygiene and 
would express the hope that the Kegistrars of Co-operative Societies 
may see theii- way to reconsider the resolution come to at their 
6th Conference and to raise no objection to the establishment of 
co-operative cattle insurance societies where the Veterinary De¬ 
partment can guarantee facilities for inoculation on the outbreak 
of disease.” 

Of the other subjects which were down for discussion Rice was 
found too large. Drainage and Conservation of Soil Moisture too 
indefinite for really fruitful, discussion. On the other hand, it was 
felt that Fruit Culture, although in some sections of considerable 
importance, is not universally so in India and -that therefore no 
general recommendations could be maae. 

It would be showing a lack of proper perspective not to mention 
two addresses which were delivered by visitors at the Board. The 
first of these was the address by Mr. Arno Schmidt, Secretary of the 
International Master Cotton Spinners’ and Manufactoers’ Associa¬ 
tions. This speech bore ' striking testimony to the value of the 
work already done by Agiicultural Departments in India from an 
economic point of view and made a strong plea for more generous 
appropriation of funds for agricultural work on the .part of the 
various Covernments in the future, [fhe second was the address 
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by the Hon’ble Sir Robert CWlyle which closed the proceedings 
of the Board. This spc^cch was a generous recognition from th// 
representative of the Indian Government of the striking progress 
that has been made by the Agiicultural Departments in India 
within the last ten years. 

This progress made by the Denartments is more or less reflected 
in the biennial meeting of the Board and in no way is this showm 
more strikingly than in the gradually rising level of the debatcff. 
Not many years ago, the discussion of questions brought before 
the Board was practically monopolised by a few with greater 
knowledge or greater boldness than the rest, and the discussions 
themselves were only too frequently ol a vague and general char¬ 
acter. This is rapidly passing away. The scientific officers 
of the Department are finding their feet and are now usually able 
to base their conclusions oji something a little more stable than 
inferences from results obtained in other parts of the world. So 
short a time as six years ago w'hen the writer first attended a Board 
meeting the discussions were practically restricted to the various 
Directors and half a dozen of the senior sciontilic officers. At the 
Coimbatore meeting there W'as scarcely a member who did not take 
an interesting part in the discussion, while most of the visitors also 
actively aided in the deliberalions. 



MELON CULTURE IN PESHIN, BALUCHISTAN, AND 
SOME ACCOUNT OF THE MELON-FLY PEST* 

BY 

JAMES CLEGHORN, o.*. 

Peshin— 

Altitnde ... ... ... 6,000 feet. 

Itainfall ... ... ... s incbei. 


The varieties of melon grown in I’esliin are as numerous as 
the varieties of paddy met with in Bengal. 

The indigenous melons are in shape all more or less oval, with 
seeds conglomerated by some glutinous substance into three slabs, 
disconnected from the edible portion. When over-ripe, the gluti¬ 
nous matter becomes watery, and the seeds then separate from 
each other. The colour of the seed is pale yellow. 

The manner in which sub-varieties are produced would be 
an interesting study, but in this note I shall only give a superficial 
sketch of the principal varieties, with their methods of culti¬ 
vation, sufficient to explain my observations and investigations 
into the life-history of the pest, the amount of damage it 
causes, and the remedies applied by the Bathans to check the 
damage. 

As regards the correct naming of the sub-varieties, I have 
found the natives at fault, on account of there being a great family 
likeness among the sub-varieties. 1 have also extracted maggots, 
pupaj, and dead flies from melons, which native experts have 
declared, after careful and searching examination of the rind, to 
be free from attack. 

Samples of flies, maggots in all stages of development, eggs 
and pupae have been reared from all deocriptions of melons, cucum- 


A pnpcT written Ill September 1890 and printed in the Journal of the^ Agricultural 
and Jlortieultural Society of India, Vol. IX, Part I, New s/rles, to which it waa communicated 
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bers and vegetable-marrows, and forwarded to Mr. E. C. Cotes, 
Editor of Indian Mtiseum Notes on Economic Entomology.* 

The life-history of the fly is as follows :— 

Egg stage ... .. ... ... ■. (days. 

Grab „ ... ... .. ... n „ 

*Pnpn „ ... ... ... ... 13 „ 

Fly „al)OUt ... ... ... ... 20 „ 

In the pupal stage the auiinal hibernates from September to 
April, some even commencing this period from July. 

From May to August two or more broods are produced ; thus, 
by the end of July, the post has increased in such numbers that 
the cultivation of melons is seriously affected. 

The egg of the fly is longish, pointed at both ends, opaque— 
white in colour, and visible to the naked eye. It is deposited below 
the rind in a hole made at right angles to the rind by a pointed 
gauge-shaped implement attached to the o\’ipositor of the fly. 
Five eggs are generally dejiosited in this hole. The early morning 
is the time that flies are to be found busy depositing their eggs in 
the very young swelling fruit, even .Si lecting those with the flower 
still attached. The young fruit, if not |)adly attacked, rapidly 
increases in size, and wh<‘n four days old, or in size about four inches 
long by three inches in diameter, the position of the eggs, caused 
by the growth of the. melon, will appear altered, and, instead of 
lynng just beneath the rind of the fruit, wnll be found three-quarters 
of an inch away embedded in the pulp, with a faint hair-like line 
leading to the original hole in the rind. As soon as the eggs hatch 
out, the young grubs make their way to the seed pulp, leaving the 
remains of their egg-shells behind, and causing very little damage 
to the edible pulp. 

When the fruit is about ten days’ okh the hole in the rind 
disappears with all traces of the young ihaggots' progress through 
the pulp. In the melon, even with powerful glasses, I have failed 

• The tpecimeiiB were forwnrae<l to Mona. J. M. F. Bigot, who kindly examined and 
deaoribed the insect ae Carjmmyia jmrdaUiia, a new species which belongs t i the group oC 
Mnscidm distingnished by Bondani as Tejiiriluidi and is hence allied to Trphrltit imopordimn, 
Fabr, Indian Mntennt Kvte*, Vol, II, 1890, pp. Si-23, 
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to discover any semblance of an air tunnel to enable the grub to 
\;.ommand a supply of aii from outside. So 1 have come to the 
conclusion that the necessary supply of air is to be had from the 
centre of the fruit. . That air is necessary for the maggot’s exist¬ 
ence, is shown by the fact that in the cucumber and vegetable- 
marrow, the young grubs have to remain near the original hole in 
the rind, eating out a cavity in the pulp, which wound causes these 
bruits to become distorted in shape, and, eventually, when there 
is no chance of the wound closing up, the grubs make their way to 
the seeds, but very poor specimens of flies arc reproduced out of 
these fruits. 

In bad seasons the young fruit of the melon is sometimes so 
severely punctured, that it fails to make any growth, and in this 
state it rots before the eggs hatch out. Five eggs do not appear to 
have any effect on the growth of the melon, but any larger number 
above this causes the fruit to become stunted. T have extracted 
as many as onc-hundred-and-thirty eggs from a young melon four 
inches long, the size showing the age to be about four or five days, 
but I have never counted more than eighteen maggots from a half- 
grown fruit; it would, therefore, appear that there is some diffi¬ 
culty in the way of the young maggot safely establishing itself in 
the seed pulp. I account for this loss in young grubs to be from 
those eggs deposited late, or after the melon is over two days old, 
as the more juicy the fruit becomes by grow th, the more difficult it 
would become for the young grub to succeed in w'orking its way 
to the seed pulp, without becoming suffocated by the juice from tin; 
pulp. The remains of egg-shells, found in the pulp as previously 
described, may include the remains of some of those grubs unable 
to establish themselves. 

The maggot, when full fed. is like a grain of fine table rice, 
its mouth is armed with a pair of mandibles hooked at the ends, 
its posterior is not as bJunt<;d as in the generality of maggots, and 
it shews, by twro brown spots, the usual organs for breathing. 

When the maggot is only a day or two old, it is rfiore difficult 
to discover than the egg, on account of its transparency, only.the 
brown breathing organs generally expose its position in the pulp. 
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During the time the grul) is feeding on tlie seeds and pulp sur¬ 
rounding the seeds, it constructs tunnels tp protect itself from the 
fnjit juice accumulating by gravitatioirat its j)osterior, but if the 
fmit is turned over, the grub has to leave off feeding and commence 
new protective tunnels in other tUrections, tlnit will drain by gra¬ 
vitation at its posterior end, and so Keep the tunnel clear for obtain¬ 
ing its supply of air : but If the fmit has I’ot been distinbed, the 
grub, after about fifteen days from laying of the egg. commence^ 
to leisurely eat its \vay through the edible pulp towards the rind, 
which it takes about two days to reach, when it cuts itswayout» 
head foremost, and goes to earth under the fruit. 

If the melon is juicy and well-doveloped, it always cuts its 
way out through the uppermost and most exposed part of the fruit, 
and it is by the observation i*f this habit that natives successfully 
prevent the grubs from cutting out of the fruit by simply turning 
the fruit over at a certain period once a <lay. 

The tmly inforiTiation 1 could gather from the natives as to the 
reason w'hy daily turning the fruit was practised at a certain period, 
and for a certain time, was, that tin* fruit so treated ripened equally 
throughout, and that this treatment had nothing whatever to do 
with preventing the grub from cutting out; this explanation seemed 
reasonable, and 1 was by it for some time throwJi out in my investi¬ 
gations ; but the ([uestions were continually before me as to why the 
grub should always select the most difficult and tedious way for 
making its escape from a well-formed fruit from that i)art furthest 
away from the ground on which the fruit rests ? And why should 
it leave the fmit head foremost, when other maggots dropped 
out of their host with their posteiiors foremost ? 

In the silkworm-fly maggot, the maggot, after being full fed, 
drops out of the body of the silkwoi in always with its posterior 
presented to the outside air or toAvards its source of air-supply. 
With •the melon-fly maggot, the maggot, after puncturing the rind, 
wriggles out, apparently with gi’eat labour, head foremost, keeping 
its posterior, in which are situated its breathing organs, presented, 
towards tKe centre of the melon. 1 was therefore forced to 
conclude that the melon-maggot was entirely dependent on its 

9 
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air-supply from air naturally confriinwl in hollows about tho s,.pd 
pulp ill the centre of the fruit, and I think that I will be able to 
''show, with very little doubt, that this must be admitted as a fad. 

In all probability some ancient Pundit discovered the true 
Toasou lor the g,rub''A inability to cut out o( the melon \i the !v\nt. 
cliim^ a certain period in mltivation. was daily tnvne<l over, 

(Mwiihy nnjf-t hstvo hron 1o thscovorn ruh 

fo suj'r t/ir fH‘fip/o, M'/iejv/)v Jn's (lisvovory iiught bohwuglit into 
practical use. For had ho pivachod forth his discox’ery by stuting 
that a ipelon contained five or more maggots, when ho could pro¬ 
duce no entrance holes in the perfect rind of the fruits, he would 
not for one moment have been credited, and besides cutting open 
unripe melons weighing only two seers, or half their proper weight, 
for general instruction, would be wasteful; and, again, our Pundit 
in a good season could not be certain of producing grubs out of one 
in twenty melons, as this is about tlic percentage of attack at early 
periods in ordinary good seasons. He knew that it w'as useless 
to explain that by turning the melon daily for six days after it bad 
attained the age of fifteen days, or a day or so before the life-history 
of the maggot shows it to become full fed, would cause the tunnels 
being made by the maggots for exit, to become filled with fruit 
juice by gravitation, and thus cut off the air-supply, and so pr(*voiit 
their escape, and force them for want of time to pupat<* inside th(» 
melon ; and thus before the fruit was ripe, force the perfect insects 
to emerge into the cavity of the fruit imprisoned, and without 
chance of escape from being drowned in its juice, such a theory 
would be still less believed in ; so, as the portion of the fruit resting 
on the ground does appear to remain unripe and always causes a 
blemish to the external appearance of the fruit, the Pundit grasped 
the situation and thought that, to cause the fniit to ripen equally, and 
remove the natural blemish and make the fruit more attractive, the 
fruit during cxiltivation, after it has attained the age of fifteen days, 
must be daily turned over for six days ; so this is at once understood 
and is admitted as part of the technical practice in melon cultivation. 

I have given this illustration to show that our Eastern rules of 
practice are foimded on scientific basis, lout are taught in a maimer 
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to suit au ignorant and superstitious people, the true meaning 
i-emaining hidden ; so our mission now is tp sift all evidence and 
re-discover the reason Why ? and place the results properly on 
record. 

A successful remedy for the extermination of this pest is, 
therefore^ in the hands of the cultivators ; for, if the turning over 
of the fruit was universall}' pr.actisecl early in aii ordinary season, 
the pest would be externdnated ; but the cultivator, as usual, is^ 
too dilatory, and is becoming more independent of leaders,—leaders 
who, in times gone by, extracted payiuent in kind in return for 
their spiritual and technical teachings ; but the cultivator in his 
ignorance is now commencing to take to loaders wlio are only quali¬ 
fied to instruct in politics, and who are not so exacting ; so, in his 
practice, he only obser\'es the rule with those fniits which promise 
to attain size, leaving the stunted fruits to propagate the fly species. 

I After the maggot has successfully cut out through the upper- 
mo.st part of the melon, it lets itself down to earth and takes shelter 
under the melon, -and in some cases, if the soil is loose, buries itsedf 
about an inch below the surface, when its larval skin gradually 
hardens so as to form a case ; it remains in the pupa stage until its 
period of transformation arrives f(»r development into the porfoct 
insect. The grub has not the power to burrow deeply into the earth, 
and its power of locomotion is also limited. 

The chrysalis of the grub can always bo discovere<l under the 
melon or its remains. It is very bouyant in water ; so the first 
heavy shower of rain floats it away to other districts, whilst other 
districts float their chiysalides on to us. 

Experiments on the vitality of the chrysalides in water have 
been made with the following results :— 


2nd day 


... 

... 

... no loss. 


Srd 

»» 




^*11 per cent 

dead. 

sUh 

$$ 

... 


... 

2*1 »■ 

t» 

util 

i 1 

• •a 



• ... ,t It 

•f 

8tb 

It 


• 


48 y, ,, 

ff 

10th 

ft 

• a • 



w #, t» 

f* 

16th 

• 

*f 


... 

... 

••• 81 ^ 

ff 

20th 

If 

••• 



... 98 I* 

fl 

’ 2lBt 

It 



• f. 

... all tleotU 






130 


AGKICULTDRAL JOURNAL OF INDIA 


[IX, II. 


The melon-fly in general appearance is of a light brown colour, 
and in size about that of a house-fly. Its head is disproportionately 
large for its body ; its forehead supports two very short antennai 
of a light brown colour, and set a little back, are the eyes, of a bril¬ 
liant torquoise green. The probocis is of a brown colour and not 
very prominent. The thoracic shield is divided by a central line 
of dark brown, on either side of which is a broad line of lighter 
* shade. The two side edges of the shield are handsomely orna¬ 
mented by four black dots of irregular shape, displaying shiny 
spots on their surfaces. The point of the shield is ornamented by 
three black dots, the central one being much reduced in size, but 
made more conspicuous by a circular border of white. Of the 
three dots, only two are visible from above. 

! The thorax is of a light brown colour and is supported on the 
usual complement of three pairs of legs, also of a light brown 
colour. The abdomen is pear-shaped, of a light brown colour, 
ornamented by four segmental dark brown lines. The wings are 
vitreous, of ordinary size, held away from the body. Each wing 
is ornamented by four brown stripes shaded neutral tint, the 
two stripes at the extremities of the wings join at one end 
forming a V. 

Pairing commences as soon as the flies burst out of their pupa 
cases. The female selects young fruit about two days old into 
which to deposit her eggs. She cannot succeed in puncturing the 
rind of a healthy melon of over four days' growth. The position 
of the puncture on the rind is'shown by a small projection of gum 
of a reddish colour, which di’ies and falls off in a few hours, after 
which it is impossible to tell, by outward appearances, if a melon 
is punctured or not. 

In confinement the fly dies in five or six days if food is withheld, 
but if food is supplied* in the form of a cut melon, it appears to live 
for about twenty days. 1 found that cages made up of ordinary 
mosquito net would not hold the fly,* so 1 substituted muslin, forty 
meshes to an inch ; even then, some flies managed to work their 
way out, but only when they were still moist and before their 
wings had expanded. * 
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This pest has this year increased to an enormous extent, and, 
for the first time, has started its attack A)n the cucumber and 
vegetable-marrow. The reason for this increase is that the late 
winter was a very mild one, no snow having fallen, and other cli¬ 
matic <!onditions during spring and summer, ’sucli as continued 
cloud}’^ weather, with slight showers, have been favourable condi¬ 
tions for its increase. 

As raiyats in IJengal are quite contented to squat for a few days • 
on the roofs of tlieir huts when their country is under flood, on 
account of the enormous benefits the knd derives from being 
flooded, and on account of the wholesale destruction of pests floods 
cause ; so the natives of this country will contiuitedly pass days 
shut up by snow in their mis(Mable dw'cllings, on account of the 
enormous amount of good dom' to the land, and the enormous 
amount of damage all pests sustain ; besides it is only snow 
gradually melting at a temperature when there is practically no 
evaporation, that supplies tlie natural storage reservoirs of the 
country’s springs. 

Therefore, a severe winter w'ith snow is what the cultivator 
of this country desires, for the freezing of the soil so thoroughly 
disintegrates it, as to take the pLice of deeji cultivation, and the 
gradual melting of the snow' so thoroughly saturates the land, as 
to cause destruction to the abodes of pests hibernating in the soil 
and makes their escape a ditticulty when thcii' period of hilrernation 
is over. 

It can, therefore, be seen why snow' storms here and floods 
elsewhere, cause cultivators of th(* kml to become ti'ansported 
with joy on tlieir sea.sonable occurrence, although, to those not 
interested in cultivation, these events arc catalogued as dire cala¬ 
mities requiriirg prompt State intorferenct. 

Six inches of snow in winter, which represents half an inch of 
I'ainfall, Vill produce more good in destroying pests and ui filhng 
up natural reservoirs than any amount of ruin in other seasons ; 
in fact, any rainfall, above our average of eight inches, would cause 
a corresponduig amount of damage to our cultivatioiis and to our 
reservbirs. 
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' Twenty inches of rainfall in a year would produce as severe 
a drought and pestilence in this country as the absence of rain 
for three consecutive years would do in Bengal, heavy rain 
scouring the drainage and lowering the spring-levels of the 
country. 

If we could have our rainfall to ordcj', we ivould ele'et to take 
half our allowance as snow during winter, and disp<>use ivith rain 
» at other seasons, this would suflBce to fertilize our land, kill off our 
pests, and fill natural reservoirs to overflowing. For the general 
condi'^ions required in this country for successful cultivation are 
irrigation from natural spring sources to the roots of the plant, 
and a dry cool atmosphere. Even when leaves become loaded 
with dust no water must be ap])lied to cleanse them, but tlu*. dust 
Jiiay be removed by brushing Avith a piece of cloth. 

Melon cultivation is practised in ordinary light soil, ]>ut, on 
account of the pest, never for tw'o consecutive years on the same 
land, or withiix half a mile of the old spot. 

The field is laid out in trenches about fifteen to sixteexi feet 
apart, starting at right aixgles on either side of the main irrigation 
channel. The trenches are two feet wade by eighteen inches in depth, 
and on both sides of these trenches just above water-level are sow'u, 
during April, the seeds, three together, .in lioles scraped by the 
hand about three feet apart, and the vixies resulting are ti’ainetl 
over the spaces bctw^ecn the trenches. Every eight days the trenches 
arc filled with pure clear spring w^ater, as irrigation to the roots of 
the plants only. It is a great point in melon cultivation that the 
water used for iriigation must be of the cleanest description, and * 
in no way charged witli offensive matter. This is a draw'back, as 
all the fly-blown melons arc kept well out of the way of the trenches 
for fear that, by their rotting, they will contaminate the water ; 
otherwise nothing would be easier than to cut off aU stunted and 
fly-blowm melons and di’own the grubs in the trenches. \t is said 
that if pure water is not used during cultivation, the fruit, when , 
eaten, will produce serious illness. 

Brackish hard w'ater is the best suited for melon irrigation, the 
water being so highly charged with safts that should it be used for 
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drinking purposes by anyone unaccustomed to it, a severe attack 
of colic will result. 

^ • 

The first melons were to be seen in the market about the first 
week in July, and these fruits showed an abnormal percentage of 
attacked, about twenty per cent. ; whereas, in ordinaiy good 
seasons,.the percentage at this time, July, is usually less than five ; 
so by the first week in Au^^ust, when the groiiu!! was loaded with 
fiTiit, the pest had increast'd in such numbers tluit the cultivation 
of all the “ Gliartna,” or nui=>k-ruelon varieties, had to be aban¬ 
doned, and the loss thus sustained by the <*ultivators could not 
have been less than nine-tenths of expected produce, or in value 


Rs. 720 per acre. 

The SardaJi/’ or water-meloji varieties, have not suffered 
to the same extent, as the mod<‘ of cultivation differs. In tjiis 
case the loss this season is estimated at about Rs. 500 per acre. 

Melon plants will go on tlowerijig until about tiie middle of 
September, but no flowers will produce fruit worth plucking after 
the 20th August, or as soon as it comnienc(‘S to be d(!cidcdly cold at 


night. 

Varieties of melon,. -There are. two great da.s.s<‘s (lie “ a/mrma 
or heatijig, the “ Sardah ” or cooling. The. former is the jmisk- 
melon, and the latter the water-melon ; but from outward appear- 
ances, the two i-an Jiardly be di.st.ingui.dKHl froju each other ; 
even the foi'iuation of the sectl .slabs in both is alike. 

The ’'Sardah,'’ or water-melon, has a watery sjnooth iiml 
of dark green coloui- marked with l.lotchy black stripe.s ; but ajmther 
better known and latei' variety has a > ellow rind with 
mittent net-work of tape-like veins of greyish colour, both arc 

oval in shape "with pointe.d ends. i • • 

The edible, pulp is solid, snoAv-whiti, crisp and extremely juicy, 
with a delicate flavour of Avater-melon and musk-melon combmed. 
It attdins a great size, weighing from ten to fourteen pounds. 

A rare variety^of this molou has a gfi eeu pulp and is of supenor 

flavour to the kinds with snow-white pulp. 

The ‘ ‘ Sardah' ’ is a favourite with the pest, as its nnd being 

soft-and W£.ti.iy. the fly cun doporit her eggs throngl. the rind of n 
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sickly melon of eight days’ growth, bul; if the fruit k badly attacked 
it remains stunted and iiuinature, but still (juite fresh to all outward 
appearances, and in this state I have known eggs to be deposited 
through the rind of a fruit twelve days old. 

The age of the fruit can be approximately told by the growth 
of the seeds remaining une^iten by the grubs, but it is iiot.possiblt; 
to tell the age of a ]»adly attac ked melon from outward appearances, 
mitil maggots show signs of cutting out. 

TJie “ Sardah ” is also a favourite with the cultivator, as the 
very young finit, with Hower attached, can be buried inside a heap 
of dry earth, and so kept out of reacli of the fly. The cultivator 
for this pui-posc' c-arefully examines the three or four fruits forming 
on the end of a vine, for tlie external signs of gum drops showing 
the presence of flies’ eggs beneath the rind. The fruit that shows 
the le^st number of these signs, or that which shows no signs of 
be ing punctured, is selected for being covered over. All the 
others with the flowers and buds on the selected vine are removed, 
and the end of the vine snipped off at about thi-ce inches from the 
specimen chosen. The selected fruit is then placed on the ground 
in a slightly raised position and a basketful of dry loose, earth is 
heaped over it. This practice is successful against the fly pest, 
and it causes no harm to the development of the fruit, but it 
bleaches the rind of the fruit to almost pure wliite. After fifteen 
days the eartli covenng is removed, and the fniit is noAV daily turned 
over duiing tlie next six days, when it rapidly assmnes its natural 
colour. The fruit takes in all forty days to mature, but, for the 
remaining nineteen days, nothing will harm it except rain. The 
arrangement for turning over the fruit at a certain period is re¬ 
markable as supplying direct evidence that the turning over is to 
prevent the chance cutting out of any grubs if the fruit should have 
been attacked before being covered over with dry earth. The 
life-history of the maggot inside the fruit is, egg four days, grub 
fourteen days : or eighteen dn.ya in all.^ The care taken of the fruit 
by turning it over is for six days, that is, from the fifteenth to the 
twenty-first day, thus exactly covering the period when the maggot 
is ready to cut out, and yet the natives assert that this arrangement 



MSLOtf CULT09B AND MKLON-BX,T PEST 


135 


has nothing to do with preventing the grub cutting oiit, but the 
discovery of pupas and dead flies inside melons proves and my 
experiments show the true reason. 

The “ Heraty.’^ This is a late vaiiety of water-melon and 
is cultivated like that above describetl. It feikes sixty days to 
mature, but this makes no difTereuce in the life-history of tlie egg 
and grub. 

lu? colour is of a bright yellow, and in shai)e round and ribbed 
Heing a late variety, it keeps good for some time if c-ai-efully stojvd 
stem upw'ards. 

The “ or musk-melon.- --All melons under this 

head arc much soxight after, but unfortunately their cultivation 
IS limited, as they will not stand being coveied over with eaxth 
as a protection against tlic fly. They ar«* only available up 
to the end of July, the. advent of tlie ])cst fixing the limit of 
r-ultivation. 

The rind of the ox’dinary xmisk-melon is of a salmon colour 
shot with gi-een, with a comjdete net-work of flat slightly raised 
grey veins. The edible portion is of a pale pink, solid, crisp, juicy, 
fruity and extremely sweet. The shape is oval like tin* wat<*r- 
melon, but the ends are not so pointed. The fj-uit attains a 
weight of from four to seven jiounds. 

The rind is of a drier xiature thaji the ■' Saidah,” so the fly 
••aiinot puncture the young fruit aft<'r it has attaijxed four tlays’ 
growth, not even if the fruit i-emains stunted and inunature. The 
remedy to prevent the grubs cutting out is to daily txirn the fruit 
over between the fifteenth and twenty-first day of its growth, bxxt 
this is only practised on those fruits which hav(‘ attained any size, 
all stunted fruits being passed ovei- and maggots allowed to exit out 
of them. This is bxxt natural for my expeiiments show that the tunir 
iug over of the fruit has the efTect of preventing maggots x'xxtting out 
if only six or eight are pi-esent, but if more than this number be 
present, the fruit becomes yery much* less juicy, in fact, there is 
then no juice in the fruit capable of running by gravitation into 
the tunnels' hence, maggots can bore out in all directions without 
chance of suffocation. 
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I visited a field in the middle of August and was astonished 
to see the w^hole cultivation abandoned with the land loaded with 

c 

stunted fruits, averaging each from two to four pounds rotting on 
the ground, from wliich maggots had been allowed to out out. The 
plants were still growing, producing fj'csh fruits, and flics were busy 
depositing their eggs into the young fruits. 

The grubs cause practically vciy little damage to the edible 
pulp if they are prevented from cutting out, but if onc(! the rind is 
punctured, the fruit loses its market value and commences to 
deteriorate, ferment and rot. 

The “ Thnrma.” —This is a vaiicty of musk-melon. The 
rind is green, witli a complete net-work of salmon coloured, raised 
flat veins. The edible pulp is of a light green colour, and its flavour 
far excels that of any other vanoty, being that (»f a strawberry 
in combination with the sweetness of the pear. 1 only succeeded 
in securing one fruit of this rai-e variety. 1 also came across another 
rare variety, a scented melon, liaving the pleasant scent of ri])e 
apples, but of ordinaiy flavoiu'. 

The “ Hhidiiimnti.'’ —This is the Bengal water-melon, intro¬ 
duced. It retains its round shape, but attains a very supeiior 
flavour. The sponginess of the edible jmlp entirely disappears, 
and it ripens thoroughly throughout right up to its rind, which it 
docs not do in Bengal. Its sweetness is so increased, that it can be 
eaten without the addition of sugar. The edible pulj) is of a briglit 
red colour with dark bjwvn seeds. The seeds are distributed in 
separate ccslLs, the greatest nuniber being found close up to tlie 
liiid. No seeds form in the central i>ojtion of the fruit. The 
price of this melon is always exactly half the piice of the indige¬ 
nous varieties. Its keeping ([ualities are good. 

This melon is occasionally attacked by the fly, but repioduces 
veiy poor specimens of* the perfect insect, and these fiom stunted 
fruit only. The attack of the fly is accidental, but this causes con¬ 
siderable losses in young fruits. If not badly punctured, the fruit 
is capable of recovering from an attack, as from its watery nature 
the gi-ubs cannot establish tliemselves, and thus become suffocated, 
and then- remains absorbed by the fnlit. No grub, pupae or dead 
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fly have been recovered from a Hindnwana" of onliimy 
size. 

The remedy ] would suggest as prote(!tion against the fly pest, 
more especially for the jimsk-melon, which wll not stand being 
buried, is that each selected fruit should be placed in a light muslui 
bag, six inches broad by eiglit indies long, tlie mouth of tli<* bag 
being drawn close round liie stem, .-upporting Ij.e fruit by a. tJiread.* 
Wlieu the fruit so protected ittaius the age of six days, the bag 
could be. removed and placvd ovei- some other seh'cted fruit.. In 
this way, one bag could be. used for the protection of about twenly 
young melons against the fly during the st^ason. 

If it was intended to take a heavy cro]) oil tlie lantl. of say 
forty thousand melons per acre, tlie lequiremeuts per acre of bags 
would be two thousand in numlier, at a cost of not more tlian lls. 100. 
Without bags or some protection against the fly, it is only jio.ssible 
to produce about two tliousand five huiulred mchnis jier acre, 
locally valued at 11s. 80n, but witli protection and iiroper cultiva¬ 
tion in the climate of Peshin and that oi many other places, land 
could be made to jiroduce forty-tliousand melons ])er acre valued at 
Ks. 14,000 ; so even if the labour in fixing and rcjiioving eacli bag 
cost one pice per fruit, the cost jier acre for tJiis labour would be 
only lis. 025. 

To show how risky and yet paying an industry melon culti¬ 
vation is, I will try and make a comparative analysis ladweeJi the 
rude methods now practised, and what can be tlone if a successful 
and practical remedy could be iutj’oiluced against attack fiom 
the fly. 

The present method is to sow' tiown a A eiy much larger area 
than the raiyat can possibly look after, as by this jueans he manages 
to out-numbeJ' the flics, for if one in twenty fruit remain sound, the 
j'aiyat is satisfied, as he even then gains a;_hfiiidsome pre^fit. Even in 

« ___ 

* Ah plantB of the letiloii fi.mily befcr bi^scxual iiiiU the diflereuco between the sexcb 

is apparent to the most casual observer, it would is. an easy matter to fertilise the ilowers as 
they open, and put them into the bag at onoe, ho as to shorten the time they would be open to 
the attacks of the fly. Owing to the size and formation of the flower, the opr-ation »<ouId 
simple and could be performeil very expeditiously. 
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a season like the past where, by the appearance of the fields, one 
might be led to fancy that the raiyat had become bankrupt, close 
enquiries show that he is quite satisfied, as he has managed to 
secure with very little trouble one melon out of nine, which has 
given him the handsome return of Rs. 806 per acre, the remaining 
eight melons being damaged by the fly at a loss of Rs. 6,448 off the 
same acre. 

^ The “ Sardah ” 1 have stated attains a weight of 10 lbs., and 
the “ Gharma ' ’ 5 lbs., so the raiyat trains on each ^^ne two of the 
latter to one of the former. 

The area allowed for tlie vines, three in number from each 
seed hole, is 18 square feet, and they are trained to attain a length 
of five feet, the vine being prevented from throwing out branches. 
When the •xdne is five feet long, one fi-iiit, if it is a “ Sardah, ” or 
two if a “ Gharma,'' are allowed to <levclop, and the end of the 
vine snipped off about three inches above the selected fruit, all 
other buds and flowers lieing removed. 

When the vine, so treated, has on it a well-developed fruit of 
about twenty-five to thirty days old, a l)3-anch is encouraged from 
which another fruit is cultivated, whilst the first one is ripening ; 
and if the season is favourable, the vine may be trained to produce 
a third fruit. It is therefore apparent that from the three vines 
trained from three seeds planted together, it is possible to reap 
nine ‘ ‘ Sardahs '' or eighteen “ ‘ G/tarmas, ’' weighing a total of 
90 lbs. from 18 square feet of land, during a season lasting five- 
months. Eighteen square feet of laud represent j jjjjth part of an 
acre. 

But eighteen square feet is about twice the area necessary 
for training three vines, nine square feet ought to be ample, and the 
crowding would help to keep the ground cool and fruit protected 
from the sun’s rays. Therefore with a proper system, an area of 
nine square feet could be made to yield fruits giving a total weight 
of 46 seers or 90 lbs., selling locally at the rate of one amia a seer. 
An acre is, therefore, capable of producing 217,800 seers of this 
fruit of a value of Rs. 13,612, or nearly twenty tons of fruit con¬ 
taining a large amount of saccharine ma^tter. 
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Even in this land of melons, the fly makes it practically im¬ 
possible to produce the ‘ ‘ Gharma ’' or musk-nielon variety largely, 
and I would ask, how many can say that they have tasted any of 
tins delicious, wholesome fruit ? Every one possessing a garden 
should, in the month of April, lay out a small plot for the cultiva¬ 
tion of the musk-melon, protecting the young fruits by roomy muslin 
bags. Much pleasure with profit may be derived fi'om the experi¬ 
ment, and if this description of melon can be sown during August 
and Sei)tembcr, the melon cultivator will commence enquiries, the 
tnalies will rob samples of melons and bags from their masters and 
sell them to the raiyats, the raiyat will take these samples home— 
for has he not paid for them—and will divide the fruit with his 
people and try the effects of the bag on some favourite vine. As the 
tin\e is fast approaching when he will be able to become rich without 
fearing the power of his Sirdar, and without fearing the murderous 
jealousies of his neighbours, lie will not think twice of spending 
Ks. 100 in bags so that lie may reap a return in thousands. The 
time, too, is not far distant when Eailway Companies will run 
special fruit trains from Chaman to different parts of India ; 
but to hasten the time, the i-ailways will have to .show that every 
l>r(*caution is taken to prevent tlieir station khalmsies from causing 
wanton damage to parceds ol fruit. So, the sooner the Kailway 
Companies can prove that they cair transjiort frt'sh fruit without 
damage, the sooner Avill the raiyat be induced to increase his pro¬ 
duction. 

Even us it is “ (\ihnl Melons'*' are sold in the bazars all over 
India, and find their way as far as Calcutta, but the best types 
are never tasted out of the countiy'. 

It may not be out of ])]a.ce to n'cord a. few' exiieriments made 
iir parking fruit for' transport. 

For grapes the best packing mat<‘ria his half dried fresh grass. 
Large bunches should be divided, and tin* grapes packed in layers 
betw'een a good padding <»f gj'ass tightly pressed. The w'hole 
secret lies in pressmg down the grass on the grapes as tightly as 
possible, and it is astonishing the amount of pressure the grapes 
edn .withstand. This description of packing has stood the test 
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of a journey of six days by rail, with tiiree days’ exposure en route 
to the sun on different railway platforms, the grapes arriving, 
after nine days, quite fresh. The late varieties of grapes stand 
long journeys the best. Bazar grapes are always washed before 
being exposed for sale, this washing destroys all chance of grapes 
being able to withstand packing. 

Peaches, nectarines, plums, etc., should be packed like grapes, 
but they must be hard and very raw to withstand such a journey. 
Apples have been successfully despatched long journeys by 
wrapping each in a small piece of newspaper aiul packing in 
kyers with throe or four w'hole sheets of newspapers between each 
layer. 

All packing should be done tightly, in narrow boxes, to prevent 
heating, and air-holes made in the box in every direction. 
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A. C. HARTI.KSS. F.u.n.s., 

SK/M-rinffutlnil. (iOi'ithiiichI Jidtiunral (imih'ii'i, Suhtifanpur. 

The (’oiiinion oxproRsion ‘' n. good mango year, ’' or “ a bad 
mango year.” is so universal and familiar that we are aj)t to 
aeeept it as representing an established order of things, without 
inquiry into the causes. 

The importance of the mango crop to India is such .as to war¬ 
rant investigation into its periodicity. Unfortunately no reliable 
statistics for the whole of India are available to illustrab* this 
point. 

Tlie statements as to its being a good or bad mango year are 
so casual in reports wherein such might be looked for, as to render 
it difficult to draw any conclusions. 

The following extracts from old reports for 27 years, of the 
Government Botanical Gardens, Saharanpur, may serve as an 
illustration of how the mango behaves as regards fniiting—for a 
certam portion of India. 

1886- 7.—Full average crop. 

1887- 8.—Very light, almost a failure. 

” I attribute the lightness of the crop to the presence of 
myriad* of the mango-fly (Idiocerm) upon the trees while they were 
in blossom. This insect is fpund here»npon the trees during the 
whole summer and appears to subsist upon the juices of the leaves, 
flowers, and of young tender shoots, but it commite most damage 
when the trees are in blossom, by injuring the reproductive organs 
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of the flowers, and thus causing interference with the setting of 
the fruit. Various measures have been tried for its extermination, 
but so far without success. ” 

1888- 9.—Good and above tlic avei’age, no damage being done 
by insects or stontts. 

1889- 90.—A complete failure. “ The trees instead of flower¬ 
ing profusely as they generally do, made a most luxuriant growth 

, of' leaves. The cause of this leafy growth cannot be satisfactorily 
explained, but it was probably due to the abnormal weather expe¬ 
rienced in the autumn of 1888. In September of that year wc 
had a fall of 19" of rain followed by a long spell of dry and com¬ 
paratively mild weather. This heavy rainfall and subsequent 
mildness kept the mango trees in an excited and groAving condition, 
and the wood formed then may not have been sufficiently ripened 
for carrying the usual complement of flower buds.” 

1890- 91.-—Light. 

1891- 92.—Lightest on record. 

The cold season of 1891 extended well into the month of 
April, and being thus considerably prolonged, this abnormal con¬ 
dition of weather appeared to have some effect on the production 
of the mango blossom. Trees in sheltered spots flow'ered profusely ; 
but the great majority flowered very sparingly, and in some cases 
not at all.” 

1892- 93. -” Was one of the best we have had for several 
5 ’-ears past, but owing to the early and protracted hot season, tin; 
bulk of it ripened within an abnormally .short period of time. For 
a short season mangoes were (piite a drug in th<; market and were 
sold at lower rates than ever before experienced. The crop, though 
a good one, was thus far from profitable to the fruit contractors, 
owing to ita failure to ripen in succession, as in normal seasons.” 

1893- 94.—Bore most profusely. 

1894- 95.—^An almost total failure. ‘ 

“ In this district, an average nrango seasoij usually lasts about 
two months, that is, for about that length of time fruit is plentiful, 
but last year the mango season scarcely lasted a month.” 

1895- 96.—Extremely light. ' 
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* ‘ The trees flowered fairly well, but owing to the presence of 
insect blight they did not set fruit so plentifully as the show of 
blossom would lead one to expect. 

‘ ‘ It may not be cj^uite in pla(5e to <lraw comparisons between 
the past and current seasons in a report supposed to be only dealing 
with tha past one, but I <;annot help remarking on the profuse 
manner in which the mango blossomed this spring. Almost every 
tree met with was laden with blossoms from top to bottom and so 
profusely in many instances that tlie foliage was entirely hidden 
by the flowers. Notwithstanding the great show of blossoms, the 
crop of fruit during the coming season will be again light. Insect 
blight was not present to any great extent, nor were there un¬ 
seasonable showers of rain while the trees w'crc in flow'^er ; therefore, 
I can only attribute the lightness of the current crop to the extreme 
dryness of the air (;aused by the pK)loiiged drought having pos¬ 
sibly withered uj) the organs of fructification before fertilization 
could be efl'ected. This would affect the following year’s crop.” 

J 896-97 .—“ Notwithstanding a profuse show of bh/ssoms, the 
mango crop for the third season in succession was a light one.” 

1897- 98.—^Moderate to good. 

1898- 99. -Excellent. 

1899- 1900.—Moderate. 

1900- 1901.—(’onsiderably undei' the average. 

” Seedling trees of the coarse stringy mangoes bore heavy’ 
crops in some of the groves in the district, but the ci'op carried by 
the choice, grafted kinds grown in the garden was very light.” 

1901- 02.—Nearly a total failure. 

1902- 03.—Moderately good. 

” Mangoes carried great quantities of blossom, but the crop 
did not set well.” 

1903- 04.—Almost a complete failurif. 

‘‘•This was due to the flow'^er buds which lie at the end of the 
younger shoots having been bh‘ghted*by the severe frosts which 
were experienced in the cold season of 1902-3.” 

1904- 05*.— Exceptionally heavy. 

1906-06.— Very light. 
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“ A condition mainly due to the frost of the previous cold 
weatEer. In a few cases young trees were completely killed, while 
in all the older trees the exposed branches were destroyed to a length 
varying between 3' and 6' below the growing points.” 

1906- 07.—^Abundant. 

1907- 08.—Almost complete failure. 

1908- 09.—Good. 

1909- 10. —^Failure due to insects, 

1910- 1911.—Failure. 

Flower destroyed by rain. 

1911- 12. -Bad. 

Flowers injured by rain. 

1912- 13. —Best on record. 

To show the above extracts more concisely, the following 
table is added :— 

Table showing the yearly Crops. 


Ybab. 

Below 

nvurage. 

Averngo, 

Above 

average. 

Kkmabks. 

1886 


X 



1887 

X 


... 

Due to inieoti. 

1888 


... 

X 


1M9 

X 

... 


Doe to luxuriant growth. 

1890 

X 


... 


1891 

X 


... 

Due to froata. 

1892 

■ ■■ 

... 

X 

* 

1893 



X 


1894 

X 


... 


1895 

X 



Due to insects. 

1896 

X 

• •e 


Due to drought. 

1897 



X 


1898 

••• 

• •• 

X 


1899 

».• 

X 



1900 

X 




1901 

X 


... 

V 

1902 


X 



1903 

X 

... 


Due to frosts. 

1901 



X 


1905 

X 

... 

... 1 Due to froBti. 

1906 


aea 

X 


1007 

X 

... 


Due to rain and hail. 

1908 

... 

_ 

X 


1009 ... 

X .. 

... 

... 

Due to insects. 

1910 

X 

..a 

1 .t 

Due to rain. 

1911 

X 


... 


1912 

... 

... 

X 


27 

15 

3 

« 



Averace ... 11 % 

B«low ... S6 % 

Above ... 33% 









FACTOR'S INFLUENCING MANGO CROPS 


145 


From the above table, we can make the following deduc¬ 
tions :— 

DKBIfrj'ION,'; FROM THE TaBLE. 

1. I«soct blights are responsible tor three failures. 

2. Drought in the spring toi tiue failure. 

3 Prolonged frosts and l old ire responsible for three failures. 

4 llntini'^ly rains .fc time of blo.ssoming are responsible for 
tlireo failures. 

T-...viiriant growiJi, due to rain and favourable growing 
period at the end of I he rains, is respojis.bJe for a t least one year's 
failure. 

6. Four years' failures are unaoconnted for. but were pro¬ 
bably due either to rain or cloudy weather iiiterfering with polli¬ 
nation, or to luxuriant growth. 

7. Out of 15 failures, 11 are due k» external agencies. 

II.— Average. 

1. No two average years succeed one another. 

2. An average year may follow a bad or good year. 

3. The comparative number of average years are very small, 
slioiviug that the crop is usually either liad or V(uy good. 

4. The annual yield is probably modified by the law of alter¬ 
nating fruiting years. 

5. The average for one year (1902) is explained as due to 
the fruit not setting well, notwithstanding profuse blossoming. 

III .—Above Average. 

1. ' On two occasions two abundant years occur in succession. 

2. This is seemingly against the theory of alternating fruit¬ 
ing years. This however only occurred when there had been three 
bad years previously. 

3. Three,non-fruiting seasons would therefore seem able to 
support two good-boaring years in succession, provided no outside 
agency intervenes. 
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For the sake of coniparisou, the reports of the Government 
(Jardens of Lucknow .and Nagpur, have been drawn upon— 


Lueknoin thows, out of 30 yoara, 19 below average, 6 average, 5 above average crops. 
IfadpHr for 9 years, gives 6 failures, ami 3 good years. If we go into percentages we find 
that— 


liolow Average Abovo Average. Average. 


Saharan pur ban 

5«% 

:»% 

. 11% 

Liioknow „ 


17% 

20% 

Nagpur 

07% 

33% 

y 


As wc are concerned chiefly witJi failures, we fintl that these 
three j^ardens together show a percentage of 62 failures. In all 
three places, the causes alleged for tlie failures are the same. 
They are— 

1. Blight (due to insects). 

2. Frost. 

3. Extreme heat or dry hot winds when flowering. 

4. Cloudy weather, rain, storms or extreme humidity of the 
air when flowering. 

5. Exhaustion through hcaA-y (cropping the previous year. 

It will be noted that with the exception of one cause out of 

the five given, they all refer to the flowering period. The blooming 
period therefore is the most critical in the history of the crop. It 
is not easy to define how the above five mentioned causes should 
be arranged in their order of importance, as some no doubt will 
vary very much both in time, and place. I should however myself 
assign No. 5 as the most frequent cause of failure. The next 
would be No. 4, and the reniaiuing three may be classed almost 
equal, with probably No. 3 as the least frequent. It is significant* 
how comparatively few ‘ average ’ crops are recorded. I take it 
that the term ‘ average ’ here would be about midway between 
a failure and a heavy crop, or in other words a moderate crop. The 
reason for this is easily explained. Of the five causes of failure, 
four are external, and one may be called internal or inherent to 
the plant. Of the four external agencies tl^rec are climatic, and 
therefore practically beyond control, but the last is open to be 
controlled. All these causes are completely effective and cannot 
be modified, that is economically, with the possible exception of the 
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insect agency, but this up to the present has never been systema¬ 
tically attempted. None of these four agencies injure the con¬ 
stitution of the trees ; so that when they are not present, the tree 
is in a vigorous condition to bear a heavy crop, causes Nos. 3 and 
4 may in some cases be of sliort duration ; if so, it is possible that 
some of tlie flowers may escape, or what is more likely some varie¬ 
ties that may not be in flower at that particular time may have 
escaped. This and jjossibly some modification due to cause No. 5 
may account for the so-called ‘ average ’ crop. 

Now to refer in greater detail to these malignant influences. 

Factor 1. — Diseases. 

On the whole it may be said that the mango is a singularly 
healthy tree. No serious fungoid disease is known, and only two 
kinds of insects may be reckoned as serious in their attacks. The 
worst of these is undou>)ttKlly the one already mentioned, Ldiocerus 
spp. belonging to the family Jassidte, commonly known as Mango 
Hopper, and in Northern India by the vernacular name of 
“ Chappe.” 

In Woodrow’s Pamphlet on the Mango he refers to this insect 
as an aphid which “ occasionally occurs in such numbers that the 
tree is weakened and the leaves coated with excretion ; a varnish¬ 
like viscid sweet covering like honey-dew. 11 these aphids bo 
observed <*arly, great benefit may be obtained from a shower of 
soap-suds having 1 per cent, of kerosene thoroughly mixed with 
the water.” Lefroy in ” Indian Insect Pests,” writes of them 
thus :—” Large numbers are found on the mango trees throughout 
the hot weather, but especially at tlie flowering season when there 
is a flow of sap to the flowering shoots. These iiisects pass through 
their active life on the tree, sucking the juice of the soft shoots and 
causing them to wither. The cast skins niay be seen in abundance 
in the finder surface of the leaves of tlie trees. The insects when 
young, jump activejiy and wlien fuil-grcfwn fly out from the leaves 
when disturbed. They are rarely plentiful and their increase 
appears to be assisted by damp winds, such as the east winds of 
Bihar, which in some seasons blow in February and March. The 
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result of this increase is seen by the withering of the flowering 
shoots and consequent failure of the crop.” 

Western in Bull: No. 18 of the Department of Agriculture, 
Philippine Isles, refers to this pest thus :—‘ ‘ Another serious pest 
of the mango is the Mango Hopper, the vernacular name for three 
species of homopterous insects— Idiocerus atkinsoni, Lcth., I. 
clypealis, Lcth, and J. niveosparifus, Leth — which some years in 
^certain parts of India arc reported to reduce the mango crop to one- 
third of its normal value. These insects which are found on the 
mango throughout the year, do not occur as an aimual pest, but 
appear in great number every few years at the flowering season wheji 
the principal injury is done. The insect is a small dark wedge- 
shaped ‘ ‘ hopper ’ ’ that jumps or flies short distances. Tlie eggs 
are apparently laid on the tender flower panicles, where they hatch, 
and the leaves, as well as the adults, blight the bloom by sucking 
up the juices that should assist in the formation of the flowers anti 
fruits.” Lefi’oy in “ Indian Insect Life ” says, in reference to the 
family Jassidcp : “ Little is known of the life-history ; the eggs 

are, in the known species, laid on the soft tissue of plants ; the 
nymphs are active, found ninuing actively on the plant. The 
number of moults and details of the metamorphosis are not known 
for any Indian species ; the transformations of Idiocerus arc wholly 
passed on the mango tree and the nymphs of other species arc 
commonly seen on their food-plants. Idiocerus has a curious cycle, 
as there is but one brood yearly on mangoes in the eaiiy hot weather 
and the imago (adult) lives over on the tree for the rest of the year. 
It is possible that this occurs also in many other species, and it is 
probable that there is a very close inverse relation between the 
vigour of the host plant and the prosperity of the Jassid 
species. Hibernation appears to occur usually in the imago 
stage, but there is very little accurate information on this point. 
Equally little is known of the parasites or encmies«>of this 
family.” ' 

In Leaflet No. 1 of 1912 of the Department of Agriculture, 
Bombay, it is mentioned that ‘ ‘ this insect is troublesome in certain 
gardens. It affects the flowers—wifcn the tender fruits drop off 
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the plants, and it is not uncommon to sec small fruits scattered 
about under trees, indicating the presence of this pest.” 

Gollan in Government Botanical Gardens, Saharanpur, Report 
for 1887-8, says :—“ I attribute the lightness of the crop to the 
presence of myriads of the mango-fly {Tdiocerus) upoix the trees 
while thny were iix blossom. This insect is found here upon the 
trees dining the whole summer and appears to subsist upon the 
juices of the leaves, flowers, and of young tender shoots, but it 
commits most damage when the trees are in blossom, by injuring 
the rejxroductive ojgans of the flowers, and thus causing inter¬ 
ference with the setting of the fruit.” 

It will be seen from the above .ibstraets that comparatively 
little is known aliout this insect. Fortunately they are not of 
frequent occurrence. There is an interval of eight years in one 
case and fourteen in another between the attacks. 

Mild and cold winters seem to have no particular effect, as m 
one instance there were sharp fj’osts shortly before the attixeks, and 
in the other case it was a mild winter. I quite agree xvith Lefroy 
that their increase appears to be assisted by damp winds such 
as the east winds.” It is a common saying amongst the culti¬ 
vators that if east winds prevail about the time of flowering, look 
out for ‘‘ Chappe.” At the same time, it should be added, the 
damp xvinds would affect the setting of the fruits, as will be 
explained under cause No. 4, later on. 

The immediate effect of these attacks is the dropping of the 
flowers, leaving the rachis with its main branches quite bare, ulti¬ 
mately to drop off also. I have never seen any ill-effects from their 
attacks on the foliage. No fungus grows on the fluid they excrete 
on the foliage, probably for the reason that the ensuing period is 
too diy for fungi to develop. After the flowering period, those 
insects seem to disappear. The remedy suggested is spraying 
with (hmde oil emulsion. But this must be done before the insect 
reaches the adult istage. The slightest disturbance xvhen in this 
stage will cause them to hide themselves in the dense foliage where 
it is extremely difficult to get at them. They Avould not be noticed 
by £he ordinary observer until they reached this stage, and as the 
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sprajriug of such large trees would be both costly and very difficult, 
and as these attacks are comparatively rare ; it follows that uo 
measures are taken to prevent their attacks. Until we know more 
about their life-history and particularly what becomes of them in 
the adult stage, and'during the period, which is sometimes of some 
years in which they are not noticeable ; we can do little t6 combat 
them. 

, • The other serious insect pest is the mango-fly, Dacm f&rru- 

ginem, Fabr., of the family Trypetidw. 

Leffoy in ‘ ‘ Indian Insect Pests ’ ’ writes about them thus :— 

‘ ‘ The life-history of fruit flies is generally as follows : the female 
lays eggs in the tissue of the fruit, piercing the rind by means of 
the ovipositor, the sting-like continuation of the abdomen. A 
number of small white eggs are laitl, which hatch in a few days 
to tiny white maggots. The maggots live on the pulp, making 
tunnels through it and i)erforating it in all directions. This period 
lasts about tea days, and the maggot then leaves the fruit, and 
enters the earth, where it becomes a pupa. From this the fly 
emerges after the lapse of about a week. 

In a letter sent ]>y Gollan on 19th May 1904 to the Entomolo¬ 
gist to the Govt, of India, ho advises the despatch of a small basket 
of diseased mango fruit. He adds that ‘ ‘ The disease declares itself 
by hard, apparently sound, green fruits suddenly splitting. Some 
little time after splitting they turn yellowish and rot and in the 
rotting pulp whitish maggots are usually found. The disease is 
of long standing, but this season a greater proportion of fruit than 
usual is attacked. On some trees quite ten per cent, of the fruit 
is attacked, on other trees standing close by not a single diseased 
fruit is to be met with.” This was recognised by Lefroy to be 
the mango-fly. 

Gollan’s letter is ‘interesting as showing that quite unripe 
fruit can be so aHected as to drop from the trees ; and further that 
some varieties only are affected. My vawn experience so far is that 
the disease only affects the late fruiting varieties, particularly that 
known as Bhaduria, which is our acknowledged latest fruit and would 
be of good value if it was not liable to be destroyed by the fly. 
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The factors I am attempting to explain really refer to the 
setting of the crop and not so much to what happens to it later 
on. I therefore do not propose to enlarge on this pest now. The 
same may be said in reference to another insect pest, but which, 
however, has shown itself so prominent thirf year as to warrant 
its being mentioned. I refer to a very large Mealy bug, Mono- 
phlebtis spp. Considerable prominence is given to this possibly 
serious pest by Stebbing in a letter to “ The Pioneer” in Decembej 
1902. Every year in April it is to be found on mangoes here, but 
this year it seriously attacked oranges and other plants indiscri¬ 
minately. The attacks en the oranges were so bad as to neces¬ 
sitate some action being taken, spraying with Kerosene emulsion 
helped to keep them down, but the real extt'rmination is done by 
the hot winds ; when these start, a f<‘w days are sufficient to see the 
end of tlie Mealy hug. They feed on the young shoots and so are 
a possible! facttoi’ in lessening crops l)y weakening the shoots which 
the following year bear th<! fruit. 

So far then tin* only seiious insect that is likely to materially 
inlluence the mango crop is the inango linpper. 

h’ACTOR 2.— f'rniff. 

Three failures are attributed to this cause, it is therefore rather 
an important factor in mango jn'oduction, as the whole of Noj'thern 
and Central India is liable to frosts sufficient to damage such trees 
as mangoes. The ordinary seedling oi- country variet}' seems to 
be much hardier. We hear of the so-called wild inango flourish¬ 
ing even so far north as Itawalpindi. Cb’afted varieties also varv’’ 
somewhat in their hardiness. 

The ([uestion of hardy varieties has of recent years become 
an important one, in consequence of the attempts to introduce 
mangoes into almost temperate countries.—California as an example. 
The question however before us now is not the hardiness of the 
tree, but the effect of frost tind cold on the crop. 

It is qnfortunate that the information at my disposal says 
nothing about the actual number of degrees of frost experienced. 
Only general terms are used, such as ‘ frost ’ or ‘ sharp frosts.’ 
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It is, however, common to get 3 or 4 degrees of frost. Up to 8 
degrees may be called sharp frosts, and severe frosts have occurred 
up to, at least in one instance, 11 degrees. This last, however, 
was very exceptional. In Northern India the mango rarely com¬ 
mences to flower before the middle of February ; by which time 
frosts are done with. The injury therefore is either to the flower 
bud or the shoot. Farther south, where the mango flowers earlier, 
the. open flowers are destroyed. 

In all cases that have come under my observation, the shoot 
has been affected, and not the bud alone. These shoots are com¬ 
paratively succulent and soft. The flowering shoots of a mango 
arc usually i)roduced in late spring and summer, although in favour¬ 
able seasons young shoots may arise in tlie rains. In certain in¬ 
stances when the rains have been unusually prolonged, the autumn 
mild, or winter late in coming in, this latter class of shoots would 
be more common. Tliese obviously would be immature, or not 
ripened, compared with the shoots foi-med in the spring and summer. 
Luxuriant growth therefore in the rains would mean a large number 
of soft shoots, which would be more liable to be killed by frosts. 
Gh)od ripe wood therefore is as necessaiy for mangoes as it is for 
many other fruit trees of temperate climes. It is for this reason 
that a prolonged monsoon is inimical to a good mango season the 
following year, and that irrigation should be entirely withheld 
during the autumn and early winter. The best crop of mangoes 
I ever saw, followed a monsoon that closed completely, fairly early 
in September. It will be seen that there is some interdependence 
between the monsoon and any succeeding frosts, as regards its 
efiects on mango crops. Irrigation when frosts arc expected, is 
the only preventive so far attempted. As is well known, evapo¬ 
ration fi'om the water will cause a rise of humidity in the air, which 
will check, if not prevent^ the ravages of a frost of not too great 
intensity. It would seem as if the best remedy would be ra the 
selection of those varieties th&t are the hardiest. IJnfortunately evi¬ 
dence on this is rather conflicting. The following six varieties are 
supposed to be _ the hardiest at Lahore. Alphonso, Bombay, 
Malda, Sufaida, Darbhanga or £nuurca,*aud Babu Chandar Nath. 
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For Saharanpur the following fiv'e varieties arc said to have with¬ 
stood 11° of frost the best—Oopal Bhog, Bhadaurea, Laugra, 
Bombay Green and Malda. 

In 1911 Avben there was a good deal of frost, but not severe, 
1 observed the following varieties to liave had their tips more or less 
injuredi—Alphonso, Arbutlinot, Bombay, Davie's Favouiite, Faizan, 
Gopal IMiog, Kaehamitha. Kisttipal, Krishna Bhog, Kutiia, Lamba 
Bhadra, Stalkart. The above list includes some that arc supposed 
to be the hardiest. Alphonso, in Saharani)ur, is supposed to be 
tender, whereas in Lahore it is said to be fairly hardy. Another 
list of hardy varieties compiled by the staff of the Saliai-anpur 
garden, but w'hich 1 have not yet hatl the o])])ortuiuty to test, is 
the following :— 

Bhadaurea, Bombay. Ibilbulcliashni. Calcutta Amin, (hickna, 
Faizan, Fa^piirwala, Gola. (Jopal IMiog. llathijliul, Kaehamitha, 
Kakaria, Kala, Khapariali. Kutna, Lamba Bliadra, Laugra, Malda, 
Najibubadi, Naspati, Nayab. Nucka, yandurea, Salibunda, 8inga- 
puri, Sunder-Shah, Suikha, Stalkart. 

It is, however, probable that the situation of the tret's liad 
more to do with the selection tlnm the actual variety. 

A late Superintendent of the (lovcrnment Gardens. Xagpur, 
says in his report, that he was sti-uck with the frost-resisting 
wild mango plants arouml Pachmarhi, ami proj)osed getting such 
as stock, in order to have frost-resistant varieties. It is doubtful 
if this would have any appreciable elTect ; but it is significant that 
some at Ictast of the wild kinds are frost-resistant. The so-called 
wild mangoes of the Bujijab Hills must be frost-resistant. Maries 
writes that he saw two types of wild mangoes, one vcjy variable 
from Kaiigra, and one from Sikkim. He concliules that the former 
is the probable progenitor of estern India sorfs. and the Sikkim 
kind the ancestor of the. Malda kinds, which, however, have sub- 
scquoiitly been intcj'crossed. It would seem therefore that we 
must look to those varieties that have a preponderance of the 
Kangra origin in them, for successful frost-resistant varieties. 
This, however, is an extremely difttcult question, owing to the 
ancient origin of the majority of the varieties. Wnen we have 
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successfully hit upon the various typical classes, we may ultimately 
be able to trace their origin from the two ancestral types. In the 
meanwhile a general record, as opportunity affords, of those 
varieties that prove the most hardy, would be an extremely valuable 
contribution to our Imowlcdge of the mango. 

Factor 3. —Heat and dry hot winds at the period of flowering. 

« -This has been alleged as a cause for the non-setting of fruits 
by more than one observer. In the Saharanpiir Garden Report 
for 1895;6, Gollan writes :—“ I can only attribute the lightness of 
the current crop to the extreme dryness of the air caused by the 
prolonged drought having possibly withered up the organs of 
fructification before the fertilization could be effected.” The 
Lahore Garden Report for 1898 says :—“ High winds and a dry 
atmosphere caused the fruit to drop. ” Further, for 1900 it says : — 

‘ ‘ The cold nights and dust storms are the chief causes of a poor 
mango crop in the Punjab.” The Bangalore Garden Report for 
1896-7 says :—‘" Tlie dryness of the soil combined witli atmospheric 
drought, and abnormally high temperature, caused the flower 
and young fruit to gradually shrivel up.” The Lucknow Garden 
Report for 1892-3 records th.at ‘‘ The mango crop was again a 
light one, owing to the blossom being destroyed by strong dry 
winds.” Drought and the intensely dry condition of the atmos¬ 
phere is again alleged as the cause for a failure in 1897. 

Our own experience is that heat and dryness of the atmos¬ 
phere arc not so fatal unless attended by strong winds. What 
probably happens, is, that the stigmatic surface is too dry to retain 
the pollen, which is thus blown away by the winds, so that ferti¬ 
lization cannot take place. Larger groves and wind breaks would 
greatly alleviate this cause. 

4 

Factor 4. —Cloudy weather,^excessice humidUy, rain, and storms 
during the flowering period. * 

This factor is, 1 think, almost if not quite the most important 
and frequent cause of failures. It unfortunately happens that the 
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mango flowers about the change of the season, at which time storms 
and some rain are not infrequent. 

We hear the same talc from such distant places as Nagpur, 
Odypore, Lucknow, and Lahore ; as well as Saharanpur. The 
natives attribute such failures cither to the oast wind or lightning. 
One observer mentions that after a thunder-storm, the flowers 
turned black. As rain and cloudy weather at this time come from 
the east, we can understand the bad name the east wind has ; 
moreover it seems to favour insect attacks. The mechanical effect 
of storms or heavy rain i-^ easily understood, but it is not so easy 
to account for the evil influence of cloudy weather and humidity. 
It is a significant fact, that no mat<t,er in Avhat part of India the 
wild mango is to be found, its flowering period is normally attended 
with dry weather. The mango is largely if not solely wiiul ferti¬ 
lized, and dry weather is essential for this. The direct influences 
of such conditions have never been accurately ascertained. Ex¬ 
periments elsewhere with temperate fniits have proved that pollen 
is discharged freely only in warm and dry weather. This 1 believe 
to be the case with mangoes. In dry weather idouds of pollen 
can be seen wafting about. Obviously this cannot take place if 
the pollen is damp. .\s is well known, only one perfect stamen 
is tlcveloped in a flowei’, but in a panicle, or truss, the staminate 
flowers largely preponderate. Tn certain countries, notably in 
Florida, U. S. A,, it has been found that the fruit do not set 
well. Florida has a rather humid atmosphere, which would pro¬ 
bably account for non-setting. Having decided on the cause, 
the (juestion is how can we remedy these conditions. AVe cannot 
control the weather conditions. Such conditions however do not 
last long, frequently only 2 or 3 days, a week or 10 days would 
be exceptional. Vaiictics vary very much in the period during 
which they remain in flower. From observations made last year 
it was found that while some varieties remained in flower for 48 
ilays, others aga>in only lasted 9 days. This is reckoning from the 
first flower to the last flower noticeable of that variety, not neces¬ 
sarily the same tree. There are therefore two. ways of escaping 
the unfavourable weather conditions now under discussion. We 
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may grow those varieties that are known to remain in flower for 
a long time, of course not all the flowers would escape, hut there 
would not he a complete loss, or we may grow varieties that flower 
early and others hxte, so as to extend the flowciing period of the 
crop generally. I have cLsewherc in this .Tournal (see Vol. VTTI, 
p. 90), gone into the question of mango flowering, so it need not 
he enlarged upon now. 

Factor 5.— FxlMUStion followithg a heavy crop. 

The a hove is one of the causes given by more than one 
recorder.' We may really call it the law of alternating fruit x’cars. 
This is so well recognized amongst the cultivators, that it is always 
taken into consideration when selling the crop, which is usually done 
before the mango flowers. If this law was the only factor iixfluenc- 
ing the mango crop, xve would jxo doubt have good years and fair 
years, in regular alternative succession. This law of alternation is 
recognized in fruit culture generally, e.specially in Apples and Pears. 

1 have elsewhere (see Agric. Journal of India, Vol. VIII, p. 90), 
partially discussed the important question of alternating fruiting 
years, hut its importance is a sufficient reason for again referring 
to it in some detail. 

Bailey, in his hook ‘ ‘ The Principles of Pruning,' ’ lays down 
a law that—‘ ‘ Fruit-bearing is determined more by the habitual 
performance and condition of the plant than by the kind or extent 
of pruning, it is associated with a quiescent rather than with a 
stimulated or fitful state, and the-habit is more amenable to treat¬ 
ment when the plant is young than when it is old. ’ ’ Under normal 
conditions it is natural that plants should fruit equally every year. 
Anything however that disturbs the ordinary equilibrium of the 
plant’s life, would react on the fruit-bearing habit. Some of the 
factors that may be respohsjble for such a disturbance have already 
been discussed. But there are many others, incidental to ^lant 
life, that would also have tKe same effect. 

One important factor in this direction is overbearing. Bailey 
says :—‘ ‘ Overbeanng is itself a disturbance of equilibrium, and is 
almost necessarily followed by a reactiofi of underbearing. This 
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corollary has atich an important bearing on practice that it should 
receive careful attention. One extreme follows another, and the 
oftener these extremes occur the greater is the likelihood that they 
will become an unremediable or fixed habit of the plant. It is 
interesting to note that the habit of alteriiat<’! J)earing is most pro¬ 
nounced in plants of long life, suggesting that the habit is largely 
if not wholly, the result of the frequent occurrences of overbearing 
while the plant was young. ’’ 

Goff, in an article in Awaican Gardening on the. “ Origin 
and Developjuent of the Appk Blossom,” gives some interesting 
suggestions which may equally l)c apphed to mangoes. He says 
that leaf and flower buds are in a measure interchangeable. By 
proper pruning a flower bud may be converted into a leaf bud, and 
by ringing, a leaf bud may become a flower bud. Flower Imd® 
may bo 1-2 or many years old before they form flowers. Any 
restriction of the movement of pr('pare«l food in the branches, 
such as is caused by j-ingiug, or by a wrinkling of the bark formed 
by the umon of the fruit spur with the brairch which supports it, 
tends to the formation of flower buds. Dry weather is also con¬ 
ducive to the format ioji of flower buds, since during such a period 
evaporation through the leaves is rapid and the sap becon\es con¬ 
centrated and rich in prepared food. Flower buds are their formed 
in portions of the tree where there may be no restrictions of the 
movement of the sap, as at the end of young shoots, etc. Whenever 
the water-supply is increased the tendency is to wood growth, and 
the formation of leaf buds. A decrease in water-supiily tends to 
make flower buds. A normal growth is accompanied by a normal 
formation of flowers. When the fruit spurs of healthy trees push 
into growth or sap-sprouts start freely from the old wood, growth 
is abnormal and fruit production is postponed. Investigations 
show that as active wood and leaf growth ceases, the formation of 
flower buds begins and may continue until cold weather sets in* 
During very favourable season for the formation of flowers all the 
1-year, 2-year, 3-year old buds, many older buds, and some buds 
formed during the year, may form embryo flowers. This explains 
why. an excessive fruit crop is always followed by a scanty one. 
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The hbove conclusions drawn ^ from investigations on the 
apple apply equally to the mango. To illustrate the plausibility 
of the assertion that flower and foliage buds are interchangeable, 

1 have seen cases in the mango which show great irregularity in the 
differentiation of flpwer and leaf buds. In some cases, foliage 
leaves were intermingled with the flower branches of tlw inflores¬ 
cence ; in others, foliage leaves had developed at the end or apex 
of the inflorescence. In the latter case although fruit may set, 
yet it usually does not develop. It would appear that weather 
conditions have a predominating influence, especially at about the 
end of the monsoon. The finest year for mangoes that I have seen, 
followed an early closing of the monsoon. There is therefore some 
reason in the saying that what is good for a bountiful juango crop 
is not good for agriculture generally. This has been physiologi¬ 
cally explained in the summaiy of the article by OolT, previously 
quoted. In the case of trees that are amenable to pruning, the 
alternating effect of exceptional year, can be controlled, to some 
degree, by this practice, but in the case of an evergreen like the 
mango, this is not feasible. The only alternative therefore is the 
thinning of the crop. What takes place in the mango is similar 
to that of the apple for instance, only that a terminal shoot takes 
the place of the spur of the apj)le. It is simply a question of ct)n- 
servation of the energies of the tree. The" demands upon a shoot 
when bearing a fruit arc so great that another fruit bud cannot 
develop the same year. What follows is, that, immediately after 
fruiting, some short shoots start from below the fruiting stalk. 
These are generally in a clustcir around the end of the fruiting 
shoot. They develop more or less, according to the season, during 
the same year as the shoot flowered. The succeeding year, these 
shoots, or some of them, develop further and contuiue growing 
until checked by the closing of the rains. If dry warm weather 
follows, these shoots ripen or mature, and flower buds forpi. If, 
however,moist weather continues until the cold weather arrives, 
these shoots still continue to grow, and produce no flower buds ; 
and it is this latter contingency that is to blame for Some conspi¬ 
cuous ‘ failure ’ years. This particular contingency is probably 
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beyond our control, but the elTecte of the law of alternative fruiting 
years, which no doubt influences all the^ disturbing factors dis¬ 
cussed, can be modified. 

1. Thinning the crop is tlie most obvious method. But to 
be effective all the fruit—or better, the blossoms from selected 
shoots—jinust be removed. This would induce such shoots to start 
at once into growth with a possible chance of being developed 
and matured that year. 

2. Thinning out the. shoots of the grooving year, would throw 
more strength into those l«fi. I have already explained, that at 
the growing period of a shoot, a number of young shoots are thrown 
out, below the fniit, it is to these shoots I refer particularly. 

3. Some branches remain non-fruiting for some years. It 
is possible that a judicious heading in of some of these yearly, 
would induce stronger growth to take place, folio A*ed by fruiting 
the following yeai’. The mango is, as we know, ixot amenable to 
much cutting, but can stand a little, and this may be taken advan¬ 
tage of in the way suggested. 

4. In the case of largo orchards, some trees nray be alto¬ 
gether deprived of their flowers. This would induce them to 
alter their fruiting year : so as to have some ti-ees bearing every 
year. 

6. Lastly, as the whole (juestionis chiefly that of food supply, 
every endeavour should be made to keep the trees in as healthy a 
condition as possible. As a rule the mango, after it once begins 
to bear, gets little or no attention beyond watering. Much has 
yet to be learnt about jiroviding additional food materials. There 
is no doubt that good tillage and some judicious manuring would 
contribute largely towards enabling the exhausted trees to recoup 
themselves annually instead of biennially, as is now the case. But 
it should be remembered that although such meairs as above sug¬ 
gested jnay change or help to change the alternating fruiting year, 
yet it is also true that the trees tend tef revert to their accustomed 
habit, and it is probable that this reversion is the more rapid and 
the more cohiplete the older the tree, and the more indifferent 
the general treatment of it. 
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"HAROLD H. MANN, d.sc., 

J’riiicipal, Agricnllnral Volhije, Poona. 

. The supply of milk to Indian cities’ is known to be at present 
in a veiy unsatisfactory condition. WLether looked at from the 
point of view of the healthiness of the milk obtainable, or of the 
quality of the ndlk to be had, or of the quantity available,—it is 
open to the most strenuous criticism. There is tw control at present 
whatever in most cities,—except possibly the Presidency towns 
and one or two others. The Act for the prevention of adulteration 
(Act II of 1899) in Bombay is a dead letter. And as a result of 
these things, the condition must be recognised as unsatisfactory 
from every point of view'. This would be inexcusable except for 
one fact wdiich inertfases the difficulty of dealing with the problem. 
The cost of milk is already very high : anything which would increase 
the price, even though it made the’supply a better one, would but 
increase the difficulty of getting it to those people of the poorer 
chisscs who ar<^ at ])resent suffering most from the present con¬ 
ditions. At every point, in evei y proposed method of dealing with 
the matter, one is jiiet by the difficulty of controlling, of improving 
the supply without increasing the cost,—for, and I repeat it, if a 
remedy involved a material increase in the cost, it would be perhaps 
worse than the disease. 

To show' exactly where we stand, it would perhaps be best to 
give a description, obtained from data collected, many of them spe¬ 
cially for this paper, of the present supply of a city, namely, Poona. 
It is t 3 rpical of many other places; the difficulties which surround 
the problem here are those which are found elsewhere: and it is 
probable that a thorough appreciation of the present position may 
at once lead to a clearer understanding of the methods which are 
feasible to improve the situation. 

* A laper rend «t the I'rovitiRiuI AgriciiKiiiHl C'onfefenuc held nt I’uoiia in September 15118. 
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Pooiia City contains, according to the List census, a population 
of 1,17,256. Its population is a faiidy I'eprescututivis one, save 
that perhaps the so-caUeil higher classes art* in slightly greater 
numbcj-s than usual. There is a limitetl anunint. of nianufacturiiig 
industiy, but Poona cannot be called a factoiy town. It lies in a 
district which is dr>', almost semi-arid, excejit whore iixigatiou 
occurs,—but lioth above a.ud below tlie city there is a large area 
watered and irrigated by the .Mutha (!anal exte.iuliug from eight to 
ten miles above the city to fifteen miles below. Irrigation from 
wells is frequent in the c(>oui.ry round,- -and that this coimtry is 
adapted to the production of fodder is seen by the trjiin loads of 
lucerne wliich are sent to Pombay every day for fettling horses. 

The city like ail othens is partly suiiplied from milk animals 
kept in the city, and paitly from milk brought m from outside. 
I will deal with the latt<*r source of supply first, and am abL‘ to give 
figures obtained from au aciiiuil ctmsus of the amount lirought on 
two days into the eity boiuuhrritis. There are fifteim entrances to 
the town, and the nulk is brought from no less tliaii forty-seven 
villages. 

The actual supply brought in. in one day amounted to 5,560 
pounds, ahuost all of which avhs brought in by liau<l aiul, in a few 
cases, by bullock catt. The train was only used for the milk from 
tliroc vilLiges,—and the amount brought only' amount<‘d to 120 
pounds. Vor the remainder th<* milk ciUiK* as follows :— 

Prom vilLiges tliriH* miles or less j 1,1(58 pouuOs i»i’21 per 
fro’u {he centre of Poona. I (-eut. of the. tohil. 

From villages from three to six ) 2.(588 pounds or 48*3 per 

miles fi'oni the centre of Poona. I cent, of the total. 

From villages from six to uint' ) 1,582 pounds or 28'5 per 

miles from the centre of J^oona, I • cent, of the total. 

From villages over nine miles from) 120 pounds or 2*2 per 
the centre of Poona (\)y train). •) cent, of the totaL 

Tt will be seen, therefore, from how restricted an area Poona 
City‘draws its milk supply. It is practically all brought in from 
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the inunediate neighbourhood, the railway is not used to 
any appreciable extent, and the means of bringing it are of the 
crudest. 

As already stated, it is usually brought by hand and generally 
in brass pots slung over the shoulders of the milkmen, or carried on 
their heads. The number of people engaged in this work, and for 
many of them it must mean the loss of at least half a day, is 351, 
and the average amoimt brought per man is only sixteen pounds. 
It is evident, therefore, that this portion of the Poona City supply 
is brought and distributed in an exceedingly uneconomical manner, 
and involves a very largo waste of labour without any corres¬ 
ponding advantage. 

But what of the price and quality of the milk thus brought 
into a city like Poona ? In the first place, by far the largest amoimt 
is buffaloes’ milk. Out of the animals supplying the milk, in 
number 956, only 178 were cows,—and taking the yield of a cow in 
the Deccan at five pounds and of a buffalo at ten pomids of milk per 
day, tliis would indicate that only 8l per cent, of the milk brought 
into the City is provided by cows, and the remainder by buffaloes. 
This indicates the extent to wliich even in the Deccan, the buffalo 
proves itself the milking animal of India. 

Bought at the entrances to the City, the price varies with the 
quality. The results of all my previous investigations would indi¬ 
cate that for such cows as occur m the Deccan, all genuine cows’ 
milk contains at least 3J per cent, of fat and 8j per cent, of other 
solid matters (“ SoUds-not-fatwhile the coixesponding figures 
for buffaloes’ milk are 5 per cent. oE fat and 9 per cent, of other 
solid matter. These figures are, in fact, exceptionally low, and 
ninety per cent, of actual genuine samples will be far richer than 
these figures show. In determining the number of adulterated 
samples, I have allowed all samples to be genuine which, even on 
this basis, showed less than ten per cent, of water added. Dn this 
basis, out of fifty-one samples collected at the entrance to the City, 
only ten were genuine or less than twenty per cent., the remainder 
were adulterated with more than ten per cent, of water. The 
amount of adulteration varied with the ^rice charged here, as-well 
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(as wc shall see later on) as in samples bought at shops in Poona 
City. Of samples bought ^ . 

(1) at 4 seers (8 pounds) per rupee, all were genuine ; 

(2) at 5 seers (10 pounds) jior rupee, sixty-four per cent. 

were adii]t(‘ia.te<l with water, and’tlie average amomit 
* of water added was ttveMy-nim ftarls to 100 puits of 
giiiiuine milk ; 

(3) at 6 to 7 seers (12 to 14 l)ouuds) per rupee, fifty per cent* 

were adulterated with water, and the aA'orage amount 
of water addeu wjis forfij-sccen jtarts to 100 parts of 
geinu'ne miik ; 

(4) at 8 to 9 seers (10 to 18 poands) per rupee, ninety-two 

per cent, of sampb's wtue adull(.-rated with water, 
and the. avei-agc amount of water adtled was acmify- 
(k'o jHiii.'i to 100 parts of genuine milk. 

(5) at 10 seers (20 pounds) or more i)er ru])ee, all the samples 

were adulterated with w-^attir, and the aA'orage. amount 
of water added wa.s one Jumdred and seventeen 'paHs 
to 100 parts of genuine milk. 

Thus the close connection even before the. milk reaches the 
City betw^een the price and the amount of water added is cA’ident,— 
and the fact of the almost general advdteration of samples now 
brought from oustside seems proved. 

Wc are in fact able to conclude, that at present, in so far as 
Poona is a typical city, that 

(1) the milk brought from suiTounding ^’illages for City con- 

smnption is ahnost all brought in small (piantities and 
cai-ried by hand, 

(2) this milk is adulterated with -water in the case of prac¬ 

tically eighty iier cent, of what enters the City, 

(3) the amount of water added varies veiy closely with the 
• price at wliich the milk is to be sold,—and there is 

not even an even chance of getting pure milk if more 
than six seers (12 pounds) of milk are obtained per 
rupee, while the cheaper mUk contains ah-eady more 
t.hn.n its own Volume of water. This is at the entrance 
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to the City, before the retailers’ profits are added and 
the retailfirs' adulteration occurs. 

In one matter 1 have, been rather pleased wdth the condition 
of the milk.—namely, in the amount of cliit it contains. This is 
not nearly so great as would have been expected, and does not 
show the addition of quant,ities of dirty water. I liavo divided 
tlie, milks into four classes, and the results of examination of fifty- 
*onfe saiuiiles are as follows, the dirt being deteimincd by ‘ Gerber’s 
dirt tester — 

^ t'lpan, or nearly nloan sanipti's ... 5tJ-r per cent. 

I’iiirly 010.111 Biiinplo< .. 3IS‘S ,, 

Pistinotly ilirly pnmplc' ... T'8 „ 

Vory dirty Famplrf ... ... l-H „ 

But, after all, the milk Imnight int,o Poona City only forms a 
portion, and not a veiy large proportion, of the milk comumed 
there. A mueli larger (luantity is obtained from animals main- 
tiiined in the City itself, and for information with respect to this, 

1 am imlelded tt) a ctursus of cattk* tak<*n by the City Health Depart¬ 
ment some time- ago.-as well as to impiiries by my own 
assistants. 

According to this census thei-e were ..qoA’.S' milking animals kept 
iirside tlie City, of tvJiicli or 57 per cent, were kept for private 

use only, and or 43 p<‘T cent, kept for sale of the milk. 1 do 

not propose to I’efcr further to the fonner class, except to note that 
among these animals kept for private nsc by far the largei' pro¬ 
portion were cows and not buffaloes,—^these amounting to 73‘5 
percent, of the total number so kept. This probably arises from- 
the fact that a cow is much more easy to attend to than a buffalo, 
and can usually be tended by a member of the household. A 
buffalo, on the other liand, requires a servant, as not only is its 
feeding more troublesome but it lias to be taken out every day, 
and requires far more thorougli. washing. But it seems nev^heless, 
from the preference for it by milk-sellers, that .the buffalo is found 
to be a more profitable milking animal. 

Among the animals kept for the sale of their milk {1,156) 224 
or 19*76 per cent, were cows, and 932 or 80*26 per cent, were buffaloes. 
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The sheds in which they were kcipt were distributed all over 
the city, and were mostly veiy small. Over eighty per (!eut. oi 
these sheds had less tlian ten aidtuaLs, and over fifty-five per t.'ent. 
liad less tlian five aiumals. They were .situat(jd in all sorts of 
positions, without any control. N^early six per (‘enfu were under 
a dwcUiig house : over six per cent, were either in a dwelling house 
or on the verandah of a dwelliiig liousc ; over fifteen per cent, were 
attached to and continuous with a dwelling house, while sixty-tliree 
per cent, were in the compound of a dwelling house. Tluuigh the 
pavement of the milk shccU. »vas good (being made of stone) in tliirty- 
seven per cent, of com.::, yet the remainder w<*re very bad. No 
pavement whatever existed in over thirty-tAvo 2>cr cent, of sherls, 
and in sixteen per cont. it was so bad that it might as well havci not 
beeiv present. So far as these two cLassc^s f)f sheds are conceined, 
they a.rc abominably hisanitaiy, the urine sinks into tlie. ground 
and remains there. The hhe«ls, too, are overeroA\"de,d. Allowing 
six feet as the necessaiy length for an a iunial to si anti- the width 
allowed hi the shed for each animal is ojdy 3/, feii in thre<' jx'r cent, 
of cases, less than five feet in 14 per cent, of sheds, and less than 
Gi feet in twenty-thre.c per cent, furtlier of the shells. 

The milk produce<l by these aninuih c.-ui oidy be. estimated, 
but feiking the same ratt? of production as has j)re.viously been sug¬ 
gested (5 pounds per cow and 10 pomuts pei bufi'alo pel- da) ) the 
amount available from animals kept in the (ity will be 

Priuats sheds. 

Cows ( i,12(» iit 5 poimas ) ... '..'‘iSo iionnd-s 

Bntl'uloes ( 40 r. ivl 10 ponuiU ) ... I.OtiO pounds 

!>,(!!»0 ponmn 

Sheds for sale. 

Cowii ( 221 at •'> pounds ) ... ], 120 poundh 

Bnftalocs ( 932 at 10 pounds ) ... !»,32a poumU 

* 10.410 poniiiU 

This gives a chance of estimating the total daily supply required 
by a city of the. size of Poona, and if the above figures be added to 
those of the milk brought in from outside, the amount comes to 
25,690 pounds; of this per cent, is obtained from outside 
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sources, 37'72 per cent, from animals kept by lionsc-liolders’for 
their own use, and AO'OS per cent, from animals kept by gotmlas 
in the City for the sale of the milk. This gives an idea of the 
problem which is before anyone who wishes to improve the milk 
supply of a large Indian city. 

We have now to consider the organisation for the sale -of milk. 
There is one regular milk market (Jogeshwari) where all outsiders 
who bring milk for general sale, are found, and where retailers 
congregate to purchase this supply. By the time it is exposed 
for sale here the milk has beeome dearer, and has also become more 
adulterafed. We purchased only ten samples hero, but they were 
obtained in scvejal days, at piiccs varying from four to nine seers 
per rupee. 

(1) One sample was bought at 4 seers ])cr rupee andr was 

genuine. 

(2) Three samples were bought at 5 seers per rupee : two 

of these had water added, the average amount Imng 
sixteen, per cent, of the original milk. 

(3) Three samples were bought at six and seven seers per 

rupee : all were adulterated, and on the average the 
milk as sold consisted at least to the extent of onc-half 
of added tvaler. 

(4) Three samples were bought at eight and nine seers per 

rupee : all were adidterated, and on the average the 
milk as sold contained 13.~j parts of imter for every 
WO parts of original milk. 

The chance of adulteration, therefore, and the quantity of 
water added varies almost exactly with the price,—and even at 
the wholesale milk bazar in the city, if more than 4 seers (8 lbs.) of 
milk are obtained per rupee, there is an almost absolute certainty 
that pure milk will not* be obtained. 

When we come to the milk as retailed in the shops in Poona 
City, the state of things is still worse. • Here, eve,n if the very high 
price of four seers per rupee* is paid there is no certainty of getting 

• It may interest VLose ac()uaintcd with the milk tn^e in Rngland to note that 4 seers 
per ruitee is equivalent to nearly 2id. jier pint. 
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pure milk. Even ut this price out of nine samples obtained only 
six could be passed as pure even with the exceedingly low standard 
we are setting up. C)f the others, thiiteeii parts of water were added 
on the average for 100 parts of milk. If the price is lower, the 
adulteration becomes a t;ertainty. At 0 to 7 seers pei‘ rupee, there 
is, on the average, 47 parts of added water for every 100 parts of 
genuine milk; and at 8 seers per rupee, there is no less than 92 
parts of added water for eveiy 100 jiarts of the oiigiiuil milk. 

1 am able to get an idea., as to whether the condition of things 
is g«dting worse or no by co!'ij)aring these i-esults with those obtained 
by one of my assistar^s (.Mr. S. E. Earanjpye) in Poona <-ity 
in 1911. He then found the results indicated in the following 
table :— 



Prict: 4 
sows p<‘r 
ruper 

Price .*» 
seerH per 
nipec. 

Price 0—7 
seers per 
rnpcp. 

8eei*8 per 
rupee. 

Niimlier of fsnmpICB tnkc'n ... 

Genuine ttamploH 

Ailultci'atcd snmpleB 

Water added for lOU part« of |iure milk 

1 

1 

0 


3 

ID parts, 

18 

•j 

16 

37 parts 


it would seem evident that while adulteration is no more 
general than two years ago, yet it is more shameless, and the cpiantity 
of water added for milk of the same price is much more than it was 
previously. In other words, 'pure milk is rising in price veiy rapidly, 
and the probability of getting pure milk at any particular price 
is getting less. 

I may now summarise my conclusioiiis with regard to the 
present condition of the milk supply of Indian cities, so fai’ as 
they are illustrated by experience in Poona, considered as a 
typical city. 

.(1) The milk supply is partly (to the extent of about one- 
fifth)^ brought .fi’om the ‘outside of the city. This 
amount is drawn from the immediate neighbourhood 
* and is almost all brought hx by hand in small (quan¬ 
tities. 
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(2) The remainder is produced inside the city,—^partly by 

animals kept in or in connection with houses for 
private use only,—^and partly by animals kept for 
the most part in unsatisfactory and insanitary small 
sheds. * 

(3) Except for the animals kept for private use, about ninety 

per cent, of the milk is produced from buffaloes. 

(4) The milk as it enters the city from outside is already 

very largely adulterated with water,- -the adulter¬ 
ation varying with the priw. No milk costing less 
than 4 seers poj* rupee can be expected to be 
pure. 

(5) The milk as obtainable in the city itself is adulterated 

to a still gi’cater extent. Again no milk bought at 
a lower price than 4 seers per rupee is likely to be 
pure— while it is practically certain that all milk 
costing 6 seers per rupee or less will be adulterated. 
^6) The practice of adultea-ation is increasing in shame¬ 
lessness, the amount of water added is greater and 
greater,—as the price, of pure milk tends to lise. 

(7) The dirt in the milk is not so great as would be expected 
from the insanitary and dirty conditions under -whiclj 
the milk is produced. 

Such being the conditions of the milk supply at present in 
Poona,—^and there is no reason to suppose that the conditions 
would be nmterially different- in other big cities,—the question 
at once arises as to what can be done to deal with the situation 
both as a piece of sanitary improvement, and as an agricultural 
problem. 

From a sanitaiy point of ^dew what we want to do is to 
ensure— ‘ . 

(1) That the cattle—cows or buffaloes—giving milk are 

healthy. Of this there. is no control whatever at 
present. 

(2) That. they are kept umler sanitary conditions. For 

the animals inside the city I have shown that this 
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is not the case now, and there is every evidence that 
the conditions in the villages from which the milk 
comes arc no better, excciit for the fact that there 
is plenty of fresh air. 

(3) That Ihe milk should lM^ in goodr (;oiidition when dcli- 
• vered to the eustoniers. The milk is delivered only 

once a day, an<l hene(« has ti» be kept without pas¬ 
teurisation or f)ther methotl of jn-esejwing, in a h§t 
climate for many hours. 

(4) That the milk . hould not be mixed with water or creamet) 

before s.'Je. 

(5) That the arrangements for bringing to market should 

be such as to prevent the jiiilk bec-oming dirty, or 
liable to l)e infected with objectic>nable materials. 

Tills represents only one side of the <piestion. h'l’om an agri¬ 
cultural point of \'ieAv Ave w'ant to find out the luosl economical 
method of meeting the large demand for milk from our cities, and 
placing it at their flisjiosal at the che.api*.st rate jiossilile. Once 
more T would state that in my opinion, flic t|ueslion of price is intal. 
Any attempt to impose sanitaiy measures whi<-h will I’esult in a 
rise in price of pure milk Avill lie a mistake, and the, problem is to 
find a method of so economising in the jn-oduction of milk, and in 
the method of its conveyance to market, that, it will be possible to 
impose restrictions in the interests of sanitation Avithont luising 
the price. 

Is this possible' f I think- it is, judging bv the experience 
of the last few years here, and by the experience of almost all other 
countries in which the dairy industry is highly developed. I shall 
not be able, in tliis short account which follow's, to give all the 
reasons for the positions I put forwaitl, but the evidence is 
available. 

Jn my mind, three things are radically wrong Avith the present 
milk supply, as illustrated .by Poona,* and which lead to the pro¬ 
duction of a veiy bad supply at a very high price :— 

(1) ^he animals which are used for milk supply are subject 
• to defects both in the case of cows and buffaloes* 
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Ill the case of cows, they aie not produced for niilk, 
but aie in most cases incidental in the production 
of a breed of working cattle. In the case of buffaloes, 
though they lU’e primarily produced for milk purposes, 
the number of really good milking animals or milking 
strains is decreasing,-—and such animals are not 
obtainable now at all easily. In other words, the 
amount of milk produced by the animals used is 
veiy small for the amount of food consumed. 

(2) The animals are kept, in large proportion, where they 

' ought not to be kept, namely, inside a big city. 

They are thci'e, in veiy cxj)ensive quarters under 
ahnost necessary insanitaiy conditions, where all 
the food has to bo cariied to them,—^where it is in 
many cases necessary, for economy’s sake, to slaughter 
them when they become dry—simply because of 
the difficulty hitheito felt of canying milk in good 
condition from any considerable distance. This 
difficulty can be got over, and, if this is true, milk 
can be delivered in Poona, as in most other lai’ge 
cities from animals kept outside, more cheaply and 
under purer conditions than by the present arrange¬ 
ments. It seems to me essential to take the cattle 
out of the cities,—and to arrange to transport 
milk. 

(3) The milk already produced outside is transported to 

the cities in the crudest, the most expensive and 
almost the most insanitary mannei* possible. If the 
bringing of the milk from villages to the cities can be 
organised, it can be cheapened, more can be pro¬ 
duced by the. same people who arc now producing it, 
and better milk will be available in the city. * 

It seems therefore of vital importance, if the milk supply is 
to be improved : 

(1) that the animals should be unproved so as to give a 
larger amount of milk foi* the food employed ; 
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(2) that the animals should Ixi in cheap and natui'al sur¬ 

roundings oulside the city instead of inside ; 

(3) that the transport, of milk both from adjacent points by 

road, and from distant points by railway, should 
be organised, so tliat cheaply produced milk should 
. be dclivoj’cd in the cities in good condition. 

With regard to tin first r)f these iioints, namely, the produc¬ 
tion and use of a bett<‘r animal, the difliculties are perhaps 
greatest, and will take, long to solve. For the present, all a dairy 
owner can do is to take the l>est breed available, whether of buffaloes 
or cows, and the best animals among them with the best of male 
animals for the herd, and cnsni’c that the best is got out of these 
animals by suital)le feeding. 

In connection with the development of better animals than 
are in use at present, my colleague, Mr. ,1. Jl. Knight, who 
has had large expenenc<s has recently ex}>ressed liimself as 
follows :— 

The developmenf of a profitable daily animal from any of 
the types existing, without outside blood, is the work of genera¬ 
tions, working on scientific piinciples, consistently, intelligently 
and persistently. The agency for effecting tliis is difficult to point 
out. The necessity for continuiiy in this work is so great that it 
places it beyond the scope of Governmejit Institutions, beeaust^ 
of the necessaiy frequent changes of personality. The only agency 
which could undertake this work, with a reasonable, exxicctation 
of accomplishing marked I’csults does not evince any great interest 
in "work of this character. We refer to fhe hereditary ('hiefs and 
Sardars, who have estates adapted to the w’ork, and who, if they 
were, really in earnest, could cai’iy on tliis w'ork from father to son, 
along fixed lines and accomplish something. If the above noted 
gentlemen could be aroused to form breedei's’ associations and defi¬ 
nite ideals laid down, and authentic records of breeding and pro¬ 
duction kept, some noticeable improvement might begin to appear 
in ten or fifteen years.” 

Till such time as tliis is done it will be a question of utilising 
the best of the existing milk breeds and milk animals. That even 
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among existing breeds there are very great differences is shown by 
the following figures from the records given me by Mr. Knight:— 


Breed of Ajiimals. 

Average yield of 
milk {)or annum, 

" in lbs. 

Average yield of 
1^c^lt animals, 
in lbs. 

1 

Maximnin yield 
]>ei* aiinutn, 
in lbs. 

Sind CowK ... ... j 

Kankrej Cows ((.injarat) . | 
Oir Ctows ... I 

•Itflefabadi Baffulocs ; 

(Poona records) .. | 

ulmut 2,(KKI 
about 2,000 
about 2,001* 

uliunt 3,500 
about 3,.T00 

.*,.'SKl 

4,700 

4,2«.') 

3,«S7 

.'.,438 

Delhi BnlTaloes .. 1 


■ 

fo 8,00(* 

Snrti Bafl'uioes ... { 

2,7«0 i 


.•.,034 


The Deccan breeds of botJi cows and buffaloes give a much less 
quantity than this per aimum. 

I’he question of getting the largest amount of milk from animals 
kept is largely connected with suitable and regular feeding. Such 
feeding is very rarely done at present. Tlu>re is hai'dly ever any 
arrangement for the regular gi'owing of succulent fodder, and for 
its provision in the form of silage during the drier seasons of the 
year. Without this the best Avill never be obtained from the cattle 
kept,- -and the milk supply, if it is to be in the greatest quantity 
and best quality that the animals can produce, must be obtained 
from a situation where this i-egular feeding is possible, where grow¬ 
ing and storage of succulent fodder can be made, and wJiere the 
animals can utilise it best in the production of milk. If we look 
on the animals, as wo ought to tlo, as simply milk-making machines 
—^the cost of the fodder for each pound of milk produced becomes 
the vital consideration in the economic success of milk production. 
At present 1 am convinced that the production is not econonuc,— 
because animals are used giving very litt.le milk, and the feeding 
is not such as to lead to their giving the maximum amount of 
milk. * 

Again, the animals should be in chekp and natural surroundings 
away from the city. I would do everything to encouragqthe growth 
of coimtry dairies or of the keeping of cattle, for milk supply to 
towns, in villages,—and everything to discourage the keeping of 
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cattle for commercial milk production in the city, at least when 
a satisfactory supply from outside is arranged for. I think that 
the provision of municipal sheds for milk c'attle, and all such ar¬ 
rangements, while they may be necessary in certain cases at present 
to ensure sanitary milk at aU, are essentially a. move in the ^^'Tong 
direction. The object should be to get the cattle remove^ away 
from the city entirely, and transport the milk. 

Foj’ villages or, in fact, for centres of milk production either 
near or far, the chief question seems to lie the organisation of the* 
supply either by large dailies, or by co-operative arrangements 
for collecting and transporting the milk. 

There has Iweu much talk in the last two or tJiree years about 
the organisation of large cLairy companies for the supply of cities. 
Such large dairies arc likely to be successful if located suitably on 
cheap laud with regular water supply,--with good railway (or 
road, if near enough) connection to the market.— -and if good animals 
are kept. As an illustration of what can be doiu' iji tliis direction> 

1 may note that the Military Daily’’ in Kirkec. can now and does 
now place milk in Bombay at a cost of 2 annas per jiound. This is 
of course done because it is a large concern with well selected animals 
with ex<;ellent feeding arrangemcuits. including the regular use of 
silage when green grass is not available, and with pastemising and 
cooling arrangements to ensure that no milk goes bail. With 
the perfecting of pasteuiising, tiiero is no lu'ed foi- such a daily to 
be near the city supply, provided there is a good railway coiuiec- 
tion; it can be located wherever, say, within a hundred miles, milk 
, production will be the, cheapest and most suceossful. 

Apart from the establishment of large, dairies as just suggestetl, 
the only method of ciisuring a pure milk supply at a cheap rate, is 
the organisation of village, production and transport. It always 
seems to me,—and it really is,—a great pity that such a large 
amounj; of labour should be employed in mei’oly taking milk to 
market, which could be us§d in tending more animals and pro¬ 
ducing more and cheaper milk. The whole is a matter of gaining 
the confidence of the village cow-keepers, and then their organi¬ 
sation. The winning of their confidence is a thing ior which no 
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rules can be laid down, but it is an essential preliininaiy to the 
organisation of the supply,—either by a niiddleinau who buys i^' 
in the village, or better by a co-operative organisation of thg 
milkmen themselves. 

I only know one such co-operative organisation in India at 
present,—at Benares,—and the account of this (wliich 1 oAve to 
Mr. Ewbank, llegistrar of Co-operative Societies) illusti-atcs its 
possibilities and also its difficulties. I Avill quote the accoout oj 
this by the Kegistrar of Co-operative Societies, United Pj'ovinces, 
and then give a summary of its accounts for the last half year of 
1912. 'In this account an “ Alnr ” is simply a coav oAvner. 

■ ‘ The Vishweshwar Co-operative Dairy at Benares is an insti¬ 
tution started and OAvned by Ahirs and not by capitalists. To 
remove at least partially the great complaint about the impure 
milk supply of the town, the idea of startmg a daiiy to supply pure 
and fresh milk was suggested to tlie Ahirs and some of them took it 
up. They organised the business with the help of Babu Shiva Mohan 
Lai, Inspector of Co-operative Societies. A manager Avas appointed 
to work under the guidance of a conuidttee of Ahirs Avho elected 
Babu Motichand, a leading resident of Benares, as their President. 

“ The Society was registered in June 1911. The shareholders 
are ahuost exclusively the Ahirs and they have paid Rs. 354 
in shares so far. They AAill continue to'buy shares frojn their 
saAongs. No other capital is employed if we exclude the casli 
credit of Rs. 100 which the Benares Bank has sanctioned and the 
amount borroAved to build sheds. Sales are jnadc for cash and the 
sale proceeds are enough to meet current expenditure and leave , 
a margin for profit. The manager keeps the accounts. There is 
also a cretlit branch for advance of loans to the Ahirs. 

“ That dairy managemcjxt purchases milk from the indivi¬ 
dual shareholders (the Aliirs) at ten seers for a rupee. The feeding 
of cattle and the milking is conducted in the presence of the manager, 
the headman of the Ahirs, and some, servants. ^ The milk is col¬ 
lected in cans, locked up by the manager and carted to the city in 
chmgc of the sal^esmeu. The cans have pipes attached to them 
the contents can be taken out, but nothing can be poured in. One 
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horae cart and one ehka are at present employed for cartage. They 
take the milk morning ai\d evening to the^ five shops which have 
been opened in the various quarters of the. city and the milV is sold 
there to the general public. Tlie rate is eight seers a nipce. Shops 
have been taken on rent and one salesman AYorks at each shop. 
The manager goes out from time to time to see how they work and 
to attend to complaints. Thero is a great demand for the milk. 
The crowd at the shops is sometimes as large as at the third classi, 
booking oflSiccs in large railway stations. 

“ The dairy is situate ’ outside Municipal limits, about four 
miles fi-om the centre of the city. A plot of land was taken in the 
beginning on lease and is still in occupation. An opposition set 
in soon after on behalf of vested iutei'ests ; the other Ahii-s and 
professional dealers left no stone unturned to discredit the organi¬ 
sation and to injure it. They spoke to the owners of the shops 
to eject the salesman, and also' to the landholder and his agents 
not to allow any more land to the dairy. Shops had to be changed 
or rents raised and the servants of the landholders had to be, pro¬ 
pitiated. On one or two occasions some Aliirs armed with lathis 
came to threaten the salesmen at the shojis. Tlie landholder and 
Ins tenants raised difficulties when they were approached to give 
some more land for extensions. In this matter the aid of the 
district authorities was sought through the Kegistrar of Co-opera¬ 
tive Societies and they settled reasonable terms with the landholder 
and the occupancy tenants. One tenant is stiU objecting. This 
is about the only matter in which help has been given by the 
. authorities. No help has been given by the Mimicipality. 

‘ ‘ The success of the dairy wars soon noticed. People thought 
there was a good deal of profit and hardly two months were out 
when a rival shop was opened m the inunediate vicinity. In this 
case some men combined to buy milk frpn*i the Ahirs in the city 
and put them in cans similar to those of the dairy, rented a 
shop adjoining the,dairy shop and broifght the milk there for sale. 
As they had not to traverse any distance, they often managed to 
reach their shop earlier and customers who ilid npt like to wait 
bought from them. They had also a comparatively small quantity 

12 
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to sell. The rival shop is now on the decline. A capitalist however 
who had his dairy at Calcutta and who could not make it a success 
there is shifting to Benares and some of his cattle have already 
come. 

“ The managcilieut has found from experience that there is 
not much profit in this business if it is run on modem lines, but that 
it can pay its way. In Benares specially even well-to-do people 
,are not willing to pay a little extra price for good and pure milk. 
The dairy has three ponies and it had to pay on account of their 
feed, treatment, occasional breakdown and hired laboiu*, Rs. 900 
during the last year for transport. There were also occasional 
surpluses of milk which resulted in loss. Dahi or butter is gener¬ 
ally made of the xmsold milk, but they yield much less profit than 
milk. The surplus is occasional, so it will not pay to engage a 
pei'manent establishment to deal with it. An attempt was made 
to sell the extra milk to sweetmeat-makers at a slightly reduced 
rate, but they are somehow in opposition and are determined not 
to give any help. 

‘ ‘ It has also been found that the best customei-s are the common 
people who buy for cash and give no trouble. Formerly the 
manager made it a point to supply to public; institutions and rich 
men, but delays, defeired payments, the (luestion of conunission 
to servants, etc., canie in the way and lie has now definitely given 
up the practice. The manager has also hitherto failed to solve the 
question of a house-to-house supply, for Benares is peopled mostly 
in lanes through wliich no carts can pass. A sufficient number 
of customers living in one locality has also not come forward to 
pay the extra cost of labour. 

‘ ‘ The dairy has about 100 head of cattle of which about 30 
are dry. There are more bufialoes than cows. The outturn of 
milk now is nine mauhds per day, but the quantity goes down in 
the summer.” « > 

Of course this is only a small concern : there are some groups 
of villages near Poona, for instance, where a larger society could 
probably be organised than that of which 1 have ^oken. This 
Benares Society works, however, on a'very narrow margin of profit. 
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Its aocoimts for July to December 1912 showed a gross profit on 
the sale of 120,700 pounds of milk, of Hs. 1,595 and the md profit 
was Rs. 235. 

Perhaps this is not a briUia>U success,—but it sells pure milk 
at 8 seers per rupee in Benares, a price at whicJi pure milk is luiver 
obtainable in Poona. 

This organisation of milk luoductiou away from the cities, 
and of transport to the cities does not seem beyond possibility in 
Western India, whether l>y large daiiie.s, or by the utilisation of* 
village supply. Exactly tlie me<;luinism for doing it Avill have 
to be worked out. Neithei' the <lata nor the means are availabki 
for giving details of sm-h a mechanism. But evejy evidence exists 
to show that it can b(^ done. 

When it is done, then the tiim; will have coiiui to apply stiictly 
sanitary rules Avith r(^gal•d to the. milk cattU^-slnuLs inside tire city, 
to the quality of milk sold in thf strei'ts or in the shops, and gener¬ 
ally to bring the milk suj)ply under the sanitar}' control which 
is .so very esstmtial. Till such oiganisation has been shoAvm to be 
workable, without raising the price of milk, then 1 fear that tire 
supply as at present arrangtsd canuc»t be urteiiered with. It is 
a great pity that this is the (“tise, but anytliing which tends to raise 
the present very liigh price still further would defeat its oAvn object. 

In conclusion, 1 have tiied to show tire* deplorable condition 
of city milk supply at present in Western India, the difficidties in 
improving it, and the methods which seem to offer the iuo,st hopes 
of success. The position is by iro m(-*ans hopeless, but it is difficult. 
The data 1 have put forward will, however, 1 hope, lead to a wide 
discussion of the subject, and to tht* improvement of one of the 
very worst conditions in city life hr Western India at present. 
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Lord Kitchener has done much for agriculture in Egypt, but 
one of the most useful measures for the benefit of the cultivator 
which' he has introduced is the establishment of cotton markets. 
This paper gives a brief a(!count of the management of these markets 
with a view to induce Municipalities and District Local Boards in 
this Presidency to follow the example of Egypt. The control 
and financing of the markets is in the hands of Municipal or Pro¬ 
vincial Councils according to their location. The market consists 
of a space of about one acre enclosed by a wooden fence which 
costs about Rs. 770 to make. Within it a wooden shed with two 
or three compartments is erected to accommodate the market 
superintendent or other employees ; this costs from Rs. 310 to 460. 
In the centre of the market stands the official weighing machine 
with post and cover complete, costing about Rs. 150, and by its 
side is a shed about 60 feet long by 35 feet wide, for protection 
against sun and rain. In a conspicuous position near the entrance 
and facing inwards is erected a large signboard on which is marked 
up daily with large enamelled tin figures, like those used for 
the score at a cricket match, the opening price of cotton on the 
Alexandria Exchange together with the previous day’s price for 
purposes of comparison. Should the price rise or fall more than 
about 12 annas in the course of the morning a further telegram is 
sent from Alexandria and' posted up in a separate line, thus :— 

.Yesterday’s price of cotton. ' 

.To-day’s opening price of cotton. 

.Alterations in price. 

• A paper read at the Provincial Agricultural Coi^erence held at Poona, September 1913. 
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TLc prices ai‘e oiiicial and tlic Telegraph DexJartment render a 
monthly account for tlie ttdegianis. 

Besides, a circular is de.si)aiihed every afternoon from the 
head-iiuai’lers of the National Bank, giving the day's xnices for 
every grade of cottoji, cotton seeil aiul of <?ontiacts. h'or this 
the Baixk is i)aid lis. 92-4-0 a month by (Sovemment. In this 
way till! cultivator has accurate information as to the latest X)rices 
and is not dexiendent on the buyer who is often unscriix)ulous. 

The staff is comx)osed of :— 

A market Suxieiiixtendont on from about Bs. 75 to 95 a 
month for 6 months. 

A doorkeex>er on about Us. 40 a month foi* 0 months. 

One watchntan on about Us. 17 a month foi- 0 months. 

One watchman on about Us. 17 a month for 12 months. 

At markets rcceiviijg about 30,000 lbs. of cott,on a day an 
official weigher on about Us. 02*a month for 0 months is engaged : 
at smaller markets the. sux>eriuteudent acts as wedgher. The culti¬ 
vator can have his ca)tton weighed ilirei-t on the. oiiicial machiiu^ 
or verify weights recimle<l by jniblic weigheis, who aje allow<;d 
to charge from 2^ to 4?, annas and work in the ma> ket. In adrlition 
to public weighers, cottoix exx»eils xne allowed to work in the 
nxarket. The entrance fees cha i-ged are 1 \ aiuxas a cantar = x)rac- 
tically 100 lbs. and I ann.i foi- ev(uy additional half cantar, xuxd 
no charge is made for weighujg on the official machiixe. The 
money is collected at the door by the doorkeeper, who judges by 
the size of the sack what fees to collect, as ixeai ly all cot toixis bj ought 
iix large saclcs weighing xibout ll eantars. A demuirage charge 
is levied in busy markets for cottoix left thxire, at the iTite of half 
an anna for 24 hours in the case of merchants after x>urchase or 
for 48 hours after eixtraixce in the case of the cultivator. 

Small stores and offices arc erected in inany markets for the 
use of»merchants. They are not allowed to project more than 23 
feet fi-om the fenexj along which they aitj built. The Council either 
erects the stores, and charges about lls. 164 for the season for 
each one measuring 23 x 10 feet, or lets the space at from Oj amias 
to Be. 1-6^ per area of lOj sexuare feet. 
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Sonic of the markets are being used for distribution of cotton 
seed on behalf of the Agricultural Department and a commission 
of 6| amias per 5| bushels is paid to the Council. The Khedivial 
Agricultural Society use the markets as agents for the sale of their 
chemical manures,' for which the Council gets a commission of 
about'5 amias 8 pies on every bag sold. 

An inquiry has been made recently by the Department in 
many of the cotton centres of this Presidency as to the system 
’ by which the cultivators market their cotton and it has’^been found 
to be most unsatisfactoiy. The crop is either sold before it is 
picked, generally to great disadvantage, or it is brought to 
hunyatt in the bazaar with or without the intervention of a middle¬ 
man. The weighments are repoi-ted to be tlishonestly made in 
many cases, and owing to his ignorance and illiteracy the culti¬ 
vator is deceived as to the real market rates. The laxity allowed 
in the use of weights ajvl measures in India and the consequent 
looplK>le for all kinds of tri(;keiy have lieen a soui’cc of amazement 
to me. ever since I investigated the subject many years ago, and 
I am astonished that the. agricultural commimity have endured 
these abuses so long. The only district where*any attempt has bex'U 
made to stoji them is, as far as 1 am aware. East Khandesh. 

I have appended an estimate of the capital expenditure, 
annual maintenance x’harges, and income derivable from the estab¬ 
lishment of a cotton market in a town where the daily delivery 
for 5 months may be expected to be 50,0U0 lbs. per tliem. 1 have 
estimated the charge for entrance into the market at a quarter of 
that levied in Egypt, but the profit would be very fair. 


Edimnte of Ej jKniditure and itwome for EsinhliithweiU of a (Utffon Market. 


Dktails. 


Amotot. 
Ka. A. r. 

etipihd KrjifnHilurf. 

. , 

3,800 0 0 

Darbetl wiro fmc-iiif' for one iifii' .. 

Ra. 150 0 0 


Shed with three coin|MrtmentK. brick, l(i' >; 12' 

.. „ IKK) 0 0 

• 

Weighing Machine.. .. ’ .. 

. ItjO 0 0 


Shelter, 00'X 35' .. 

„ 600 0 0 


Oonatructiun of godowna with two compartinenta 20'x25' 

„• 2,006 0 0 

„ 3,800 0 0 
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Dbtulb. 


-A Mol'ST. 

Animal KrpendUiire. 

(«) 

Depreciation on bnilding @ 2 per cent. 

Interest on capital 4 per cent. 

• 

Ks. 70 0 0 

„ l.)2 0 0 

Hs. A. r. 
040 0 0 

(fc) Staff. 

Snperintcndcnt on Bs. 40 for five months 

Dooi -keeper on Rs. 15 for do. 

Watchman on Bs. 12 for do. 

Watchman on Rs. 0 for 12 months 

Weigher on Bs. SO for five months 


228 0 0 

Rs. 200 0 0 

„ 7.'i 0 0 

„ (to 0 0 

„ 108 0 0 

„ 150 0 0 

• 

• 

(r) Vonlintj( ncicM. 

Telegram eliarges at 8 annas a day for l.K) days 
Miseellaneoiis 

•• 

.. rm 0 0 

iis. 75 0 0 

.50 0 0 




125 0 o 


Etstimaled Inronie. 

F«ir markets dealing with .jO.OOO lbs. per day. 

Charge at anna |ht 10(1 lbs. .. 

Rent of godowns 

(•rand 

Total 

4.740 0 (• 

1.172 0 0 

;too 0 0 



'J'o(al .. 

1,472 0 0 



Net prolil .. 

52t. 0 0 
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The question of manuring is now receiving a good deal of 
attention on many tea estates in Noi-tli India, and if labour should 
by any means become more plentiful than at present, the use of 
manures is sure to be very largely extended. The only considera¬ 
tion which hinders many managers from expanding in this dii'ection 
is that the labour at present available is hardly sufficient to maintain 
proper cultivation under ordinary circunistiinces without the 
addition of the special staff necessary, not only for application of 
manures, but also for dealing with the increased growth of weeds, 
which is the first result of any nianurial application. Green 
Manuring is a branch of the subject which deserves very special 
consideration ; because it is much cheaper tlian artificial or chemical 
manures, it takes less labour for a given result, and it is more per¬ 
manent in its results. It is slower in its effects than a complete 
chemical manure ; but it is ^fer, in that it does not provide an 
artificial stimulus, which tends in some instances to soil deteiio- 
ration. 

The Scientific Department of the Indian Tea Association has 
from time to time invited attention to this subject, by the issue of 
pamphlets and papers on green manuring. Dr. H. H. Mann 
wrote a particularly useful .monograph in this connection in 1906, 
and in the same year he wrote a very inform'ing article in the 
Agricultural Jou/rnal of India, Vol. I, Ft. 2, in which special 
reference was lAade to green manuring. 
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It is not many years since green maniuiug was taken to mean 
only the ploughing in t)r hoeing of green st all iuhj the groiuid, with 
a view to fertilizing the soil for a crop to folFow. Now, however, the 
expression has a wider siguilieatiou, ami is taken to mean also the 
planting of shrubs ami tj-ees, to act as perennial fertilizers amongst 
the particular crop which is cultivateil. It is now very generally 
kno\vu by agriculturists that all leguminous plants, trees and 
shrubs, viz., those which carry their sc'cds in pods, have the faculty 
of fostering upon their roots certaiu bacteJ'ia, which by their activi¬ 
ties absorb fre«'. nitrogen from the surrounding atmosphere, and 
transform it into a fixed c'uulition, in which form it is readily avail¬ 
able for the support of plant life. It has been demonstrated that 
the special usefuhiess of certain emps for green manuring., and the 
fertiUzing proi>erties of legumhious plants and trees, are ilirectly 
traceable to the presence of these bacteiia uiion their roots. This is 
a phase of .he subject of given manuring wJiich has hardly icceived 
more than a passing attention from many of tJiose wJio are directly 
interested in tea planting. Just hoAV tlie activities of thesi' bacteiia 
can be stimulated and micouragerl, and the relative readiness with 
which they may be expected to seize upon tlie various leguminous 
plants grown upon the different tea soils, must of necessity be a 
study of great impoi'tance to such planteis as are anxious to adopt 
the best methods, and to reap the best results from their daily 
labours, or from their investments in tea properties. Although 
the study of soil bacteriology is still only in its infancy, there has 
already been collated quite an .ai'ray of established facts which 
must be of immense importance to all agriculturists. New facts 
are constantly being brought to light in this hiterestiug study. 
All the latest works on eveiy branch of scientific agriculture have 
much to say upon the activities of bacteria, both in regard to the 
formation and the fertilization of soils. • 

^he form assumed by the root-nodules in which bacteria are 
found is dificrent in the cas^ of ilifferent plants, although the sphe¬ 
rical form is the most common. Plate XVI, Fig. 1, illustrates the 
shape of ffill-grown nodules upon a young plant of hoga medeloa 
(Tephrosia Candida), although the plant was only four mouths old 
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from seed. Ad iuteresting fact iu connectioD with this is that in the 
early stages the nodules upon the roots of this plant are always 
spherical. They become elongated into egg shape as they approach 
maturity. Some plants carry the nodules in the form of clusters of 
small individuals, as in the case of sir is (Alhizzia stijmhUa), 
shown in Fig. 2, or in clusters of larger individuals, as on the roots of 
a full grown specimen of boga meddoa, shown in Fig. 3 ; while in 
some instances, as in the illustration of moshym dal. Fig. 4, and 
'dhaincha (Sesbania aculeata), ¥ig. 5 m Plate XVJI, many of the 
nodules tend to become anastomosed, or run into one another, 
especially when the plant is grown upon land which has been 
enriched by manni'c or an accumulation of organic matter. 

It has been stated that very Wgorous growth above ground, 
and any special enrichment of the soil with manure or mulch, is 
against the formation of nodules upon the roots ; but this is not 
the experience of the present witer; quite the reverse. The 
bacteria seem to revel in a comparative abundance of organic or 
nitrogenous material in the soil, and multiply with remarkable 
rapidity. The experience of many observant tea planters is that 
a crop sown for green manuring is more effective the second 5 '^ear 
than the first year of application. 

In the selection of the particular kind of plants or trees for 
green manuring upon a tea estate, there a-re many important factors 
to be considered, and it is a want of sufficient consideration of 
these points which has caused some planters to arrive at the con¬ 
clusion that green manuring on their particular estates is of no 
practical use. It is necessary to find out the particular variety 
which suits the particular soil. There are many kinds to choose 
from, as India is very well off in having a'large catalogue of legu- 
minosse indigenous to the country. There is the important fact 
that the tea plant is permanently in the soil; and in growing any 
plant or tree between the hnes of tea bushes there is .to be 
considered the question of action and .reaction of shade from both 
sides. There are many kinds of leguminous trees which might 
prove very good nitrogen fixers, but the shade of their foliage is 
altogether too dense for the healthy of the tea bushes. On the 
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other hand, there are leguminous plants which gi’ow splendidly 
upon open ground in certain climates, hut they languish when 
sown under the partial shade of tea bifshes. fllimate and altitude 
have also a great deal to do with success or otherwise of measures 
of this kind. Some plants grow well iu evory respect upon one 
portion of an estate, while upon another portion they coiupletely 
fail. The reason probably is in a difference of tilth iu the soil. 
A veiy stiff soil is generally unsuitable for an annual crop of legu¬ 
minous plants, unless treati il with a dressing c)f something hke 
farmyard manure or castor meal. 

The planting of suitable leguminous trees amongst the tea is 
the ideal method of green manuring ; because when once done the 
result is permanent, and the nodules are formed upon, the roots 
regularly every year, as these roots extend their l•atnifications, and 
they provide a new supply of nitrogen for the use <,f the tea bushes 
continually. The tree most iti favour on tea estates is the koUt 
siris (Alhizzia stipninfa). .as it is hardy, and its veiy light foliage 
<loes not seriously shade the tea in the growing season. On some 
of the e.states in Assam and the Pooars other varieties of the Alhizzia 
are more in favoui". also one or tAVf> varieties of Dalbergia, because 
of their leaves being more persistent in the diy sea.son. Whatever 
kind, of tree is used, it. is <|uite nec<‘ssaiy to polla rd or lop rhe branches 
mo 7 ’e or less at certain seasons of the year, in order to let sufficient 
light and air to the tea plants. The green stuff from the. loppings 
is exceedingly valuable as a mulch for the tea. The only draw¬ 
back to the use of trees for green manuring is tin* length of time 
which must elapse before percejdible benefit can be obtained. 

There are several kinds of leguminous shrubs which grow 
rapidly, and give a good return within two t)i‘ three years. The 
most useful of these in Noidh India is the bo(fa wrdelm ( Tephrosm 
Candida). This is rather a handsome tshrub, and when in full 
flower in the autumn, with a mass of white, blossoms like sweet 
peas, it presents^au interesting sight.* It is a most valuable plant 
for green manuring, as it can be grown on any kind of soil, and 
seems eveh to thrive best upon poor diy laud where other green 
manuring plants can hardly be got to grow at all. An important 
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fact also ia that the bacteria are attracted to this plant most readily, 
as the nodules begin forming upon the roots by the thne that the 
plant is but six inches high. The usual custom is to sow the seed 
at the time of the early raius, iu every second line between the 
rows of tea, a few steeds being sown in a cluster in the eentre of 
the space between each four bushes ; then covered lightly with 
soil, and protected by a tripoil of short stakes. A better plan is 
to sow in a tlrill right along the line, about three inches apart, and 
flun out as the plants get up and prove to be too close, until they 
are about four feet, or eight feet, apart in the alternate lines. The 
jilants must be kept lopped at intervals, so as to avoid giving too 
much shade to the tea bushes. This can be done three times a 
year, and the green stuff lopped off is about 90 to 100 maundsper 
acre at each lopping, when the plants arc growing at a distance 
of 8 X 4 feet. This proves a very valuable mulch, the organic 
matter alone reijrescntiug an important contribution to tlie soil, 
irrespective of its richness in nitrogen, aixd tlie store of nitrogen 
added underground. 

It is customary to allow the boga ineildou to grow for about 
three years, and then uproot it, and trench all into the ground at 
the time of deep digging. 

A still more rapid result cair be had by sowing an annual crop 
between the lines of tea bushes. There are sevei'al varieties of 
crops commonly grown in North India which have proved more or 
less suitable for this jiurpose. Koremost amongst these is the 
inati halai f PItaseolus Mnngf), or P. aconitifoUiis ). In North 
Bengal it is commonly called kalai dal. This is largely used on 
tea estates iu Assam, and on the lower slopes of some tea gardens 
in Darjeeling and Dooars ; but it docs not grow well at any altitude 
above 1,000 feet. There arc about a dozen different varieties of 
Dal and Soy Bean in cultivation on the hills. Most Darjeeling 
planters prefer the soy bean, commonly called bhot mas, for sf)wmg 
amongst the tea ; but it is 'doubtful .whether the most suitable 
variety has yet come into general use. The principal objection to 
most varieties-is their tw'ining habit, and the consequent damage 
which they do to many of the tender new shoots on tea which has 
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been heavily pnmed. A plant which has proved particularly useful 
for almost any elevation is the moshtfin dal (Vig. 4). It is hardy, 
and stands the sliacle of the bushes fairly well, and tlie foliage of it 
is not so troublcsoine t-o the tea. branches as most of the other sorts. 
The BartndU hJiot mats is partially erect growing, and a very suit¬ 
able kind for green nitinuring. 'Phe Nepaidi hliot maji grows quite 
erect (Plate XVIT, Figs, d & 7). and is suital>1c for high clcv.ations, 
but does not grow well upon vciy [>oor soil. The nodules which 
are shown upon the roots of this plant iu the illustration are 
typical of the several varieties of Soy Bean and Dal. Dhavicha 
{Srsbotfia a< ulea1a) shown in Fig. .") is a plant which lias proved 
very useful in some estates, and descu ves to have a larger vogue. 
It grows erect, to a height of eight or ten feet : but is generally 
lopped at intervals, iu oriler to Icee}) it from giving too much 
shade to th<* tea. It is not ai\ edible plant. Arliar dal (Cajaiutft 
indiem) is an erect groAving A-nriety of Dal. and at one time a 
good deal A\’as expected from it : iuit in practice it has not 
proved so satisfactoiy as had been expected. 

In the seleetion and cuItiA’ation of annual crops for the purpose 
of green manuring there ar(‘ one oi tA\'f> facts of great practical 
importance. There is generally a direct r.itio betAA'eeJi the amount 
of groA^dh developed abo\"e greumd and the Aolume of nodules 
upon the roots. A crop wliich is soaa'u early, proA'ided that 
the conditions are fa\’ourable for groAvth, produces a mueh 
more abundant growth of green stuff than the same crop soAvn 
at a comparatively late season. . Native farmers, A\'ho grow such 
crops for the resulting grain, soav rather late in the season, in duly 
or August, as they knoAV th.at the early soAA'ings giAV too much 
green stuff and very little grain. The best time to soaa' for green 
manuring is whenever good spring rain has fallen ; only that it is 
to be remembered that the crop AA'ill not grow at all until the ground 
is wet^to a depth of at least six inches. In some cases it is possible 
to sow in April, iiji ot hers where the climate is naturally dxy it is not 
possible to sow successfully till the middle of May or June. The 
seed is sown in the rows betw'cen the tea bushes, after the soil has 
been dug over, and is lightly covered over with soil after sowing. 
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In some cases the seed is broadcasted, but with the bigger and 
stronger varieties it is advisable to sow in a drill down the centre 
of the space. About 40' lbs. of seed to an acre is ample. In the 
case of the smaller classes of seeds there will be more plants, while 
the larger seeds give Jarger plants ; but the weiglit per acre works 
out about the same. Sowing may be made in every line, and the 
coolies be allowed to tread freely upon the growing plants when 
plucking the tea leaves, as the light treading with bare feet does 
iTo harm to the young dal. In the case of twining or trailing varie¬ 
ties a little labour has to be spent upon training the young plants 
as soon as they begin to climb over the tea bushes. The plants 
are carefully pulled ofE and laid along the ground. Children or 
old women do this quite quickly, and the cost is not great. When 
lying along the ground many of the stems are induced to send out 
adventitious roots ; and the \VTiter has frequently seen stenis of 
moshym dal fixed to the ground in this way for a distance of as 
much as two and tlii ee feet, with clusters of roots at intervals of two 
or three inches the whole way along the stem, and sLx. inches deep hi 
the ground ; each cluster of roots ha\’ing a conqilete set of bacterial 
nodules attached. 

The length of time which should elapse before the crop is cut 
or dug into the giound vaiics in different circumstances ; Imt is 
usually about six to (dght weeks, and about two weeks longer oJi 
the hills. A good rule is.that the crop has reached its maximum 
of usefulness when the plants begin to llower. On level country 
it is theJi hoed into the laud ; but on steep hillsides, where it would 
be nothing short of madness to dig during the rains, the crop is 
merely sickled and left upon the ground as a mulch, till the time has 
arrived for the autumn deep cultivation. No planter need be 
afraid of losing much by sickling instead of digging in such circum¬ 
stances. A little of the nitrogen will certainly go off into the 
atmosphere from the green stuff during the process of drying ; 
but the principal benefit is already in ^he soil, as has been proved 
by scientific analysis, and by practical experiment. 

Dr. Mann has stated that green manuring may be e'xpected to 
yield an increase of about sixty pounds of tea per acre. This is 
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quite a moderate estimate. By actual experiment the writer has 
noted an increase of fully 70 lbs. of tea per acre on a hill estate, at 
an elevation of 4,000 feet, and the increase oii plains estates must be 
considerably more. ! i 

The failure, or paitial failure, of some tea <;states to reap defi¬ 
nite benefit from green mamiriug may be due to several .causes. 
The kind of crop selected may not have been suitable for the parti¬ 
cular climate or soil, and some other variety might be found more 
successful. The cover of tea bushes may have been too dense for 
any crop to grow through. In such cases the only time when green 
manuring can be successful is immediately after heavy pruning. 
A partial failure is sometimes caused by quite a sordid fact. The 
dal which is used for seed is a palatable and nourishing diet for 
the cooly, and if supervision is not very keen the cooly canies away 
in some recess of his clothing a considerable portion of the grain 
which he is supposed to havt‘ sown upon the ground, with quite a 
natural result. In ordei- to checkmate conduct like this it has 
been found effective to steep overnight the seed for each day’s 
sowing in liquid manure. Not cow manure, as a Hindoo would 
never consider that any contamination, but in horse or goat manure. 
The liquid manure assists germination of the seed, while it 
ensures that the seed will be duly sown. 
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During the month of August 1912, a letter from Mr. Norton 
(An\erican Missionary) of Dhond, appeared in the “ Bombay Guar¬ 
dian,” drawing attention to the value of prickly pear as an emer¬ 
gency ration when properly prepared and fed. 

In October of the same year. Professor J. B. Knight of the 
Poona Agricultural College, visited Dhond and inspected Mr. 
Norton's work. In a note on his vasit. Professor Knight reported 
that the experiments had every appearance of being genuine, but 
that Mr. Norton had no record to shoAV the cost of preparation. 

An experiment was commenced at the Government Civil 
Dairy, Kirkee,* in January 1913, and ow'ing to the satisfactory 
results obtained there, demonstrations were commenced at tlie 
cattle camps, which had been started in the Ahmednagar District, 
with the object of saving cattle which were being lost owring to 
the fodder famine. 

Object .—^The object of the experiment at Kirkee was to place 
beyond doubt the possibilities of cactus as an emergency ration 
in times of scarcity, to decide the best method of preparing and 
feeding it, and the cost of preparation. 

Animals used .—Six bullocks were purchased in the famine- 
stricken district of Alimednagar, for this purpose. They were in 
exceptionally poor’ concUtion on arrival, with the exception of one 
bullock, wliich was in fair condition. 

Kind of pear med .—^The pear used was the common variety, 
which is to be found anywhere along the roadsides, on waste lands, 

- - -V— — ■ — ■ ■ 

•An extT.ict from o paprr on‘"Jlio Fi'cAing of Prickly Pconi nnd Cotton H«IJ« ” 
T«a<l »t t.ho Provincial Agricnltnrol Conlcronco hol<l at Poona, Sojrfcmbcr JDl.'l. 
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etc. The chemical aualysis of the pear, made daring both wet 
and dry seasons, was :— 





Wot season. 

Dry season. 

MoUtare .. 


• • 

.. 92-(J.l 

79-32 

Rthor extract 


« » 

*2 

•78 

Albiimiaoidii 


, , 

•.n 

•08 

Soluble oarbo-bydrutes 


. 

.. 4-37 

' 1101 

Woody fibre 



•8.1 

2-48 

... • a 



too 

i)-13 



Total .. 100 00 

100-00 

Oonlainins Xitrogen 



•049 

•11 

Containing Sand 

•• 

•• 

•12 

•04 

Preparation. — The 

spines 

were 

removed by burning, several 

types of “ Primus ” stoves lieing used for the purpose. 

The price of tlie stoves and the 

co.st of preparing 

the pear with 

the different varieties 

Wi'.re ;— 

• 



Name of gtovo. 

’rice. 

Quantity of pear 

Cost of 




prepared per hour. 

preparation. 


Us. 

A. 1’. 

lbs. 

Us. A P. 

Primn.s No. 1 .. .. 

5 

12 0 

31 

0 1 2 

„ No. 2 .. 

•S 

12 II 

31 

0 1 2 

Ve'<\ivius 

1.'. 

8 0 

lit) 

0 15 

(flat flame) 

Vesuvius 

1.1 

S 0 


0 15 

(round flanio) 

Etna 

lo 

8 0 


0 1 7 

Petrolia .. 

i;t 

0 0 

.15 

0 1 3 

Effective 

»;> 

0 0 

J(H) 

0 2 0 


The price of oil has been, calculated at Ks. 2-0-0 per tin, and 
labour at Be. 0-5-0 per day. The results airivcd at are the average 
of a large number of trials. 

In burning, it is necessary to be careful that the pear is pro¬ 
perly burned; otherwise, the pear will be^ refused by the cattle. 
Previous failures are most likely due to the imperfect removal of 
the spines. However no matter how much care is exercised, some 
very fine hair-like opines wiM be loft, l)ut those will have no efEect. 
Of all the qtoves tided the “ EfiEective ” proved most economical. 
This stove has a double burner, and a fiat flame, and will burn 
100 pounds of pear in one hour, at a cost of Re. 0-2-0 for oil and 
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labour, or at the rate of 1,000 pounds por day of 10 lioiirs for 
Re. 1-4-0. The slabs a;fter burning are cut into small pieces, by 
passing them through a Smalley chaff cutter, or by chopping them 
on a wooden block with a knife. The former is of course rpiickci' 
and more convenient, but the latter also gives good results when 
the quahtity to be prepared is not excessive ; the knife, used should 
be similar to that used for choxiping Ic/idhi, 

, Feeditig the ‘pem .—As the pear fed alone would not be suffi¬ 
ciently nutritious to form a maintenance ration, an adtUtion of (> 
per cent, of cotton seed was included, that is for eveiy 100 pounds 
of pear, 6 pounds of cotton seed were added, and this mixture was 
‘fed during the experiment. At the commencement small quan¬ 
tities of the pear mixture were given, -with a quantity of chaffed 
hadhi, the mixtmre Ireing increased and the Icadhl decreased 
gradually, until after about a week the hadhi was altogether 
discontinued. Of the six bullocks* four took to the pear readily, 
and after about ten days ate it greedily, one gave some little 
trouble, but also ate it readily after having become accustomed 
to it, which it did after about a month. The sixth bullock, how¬ 
ever, gave a considerable amount of trouble, and only commenced 
to eat the pear at all readily towards the end of the experiment. 
In this case the cause was most likely the veiy emaciated condi¬ 
tion in which he arrived and connnehced the experiment, for it 
was difficult to get liini to eat sufficient good fodder to regain 
condition. 

JtentUs .—^The first result to be noticed was, tlie colour and 
consistency of. the faeces, and the excess of urine. The faeces were 
of a slatish colour, and showed a tendency to become too liquid, 
but at no time were they so liquid as to suggest scouring, nor was 
there any offensive smell. The urine was somewhat in excess in 
quantity, but appeared quite normal in quality. At the beginning 
of the experiment there was a loss of weight varying from 2 pbunds 
to 60 pounds, this, however, was very soon made ■ up, and a steady 
gain in weight was made, until a maximimi was reached, after 
which the wei^ts were practically constant. The greatest gain 
was 70 pounds. The average quahtity of pear consumed was 
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32 pounds per head per day, varying accordingly as the pear con¬ 
tained more or less moisture. This average works out to 72 pounds 
per 1,000 pounds live weight. Taking the average analysis of the 
pear and cotton seed, we find that wc have a •maintenance ration 


giving 

IVoteiii. 

Carlio.l)ydmte« 

• 

Kftt, 

Pear 

■M 

3-84 

"24 

Cotton Seeds 

•48 

•*Mi 

••‘lO 


— 

— 


Total 

•72 

4-80 



Comparing this with 1 lacker‘s standard, we, fin<l a slight defi¬ 
ciency in carbo-hydrates, but rhis is practically made good by the 
excess in fat. Haeker’s standard requires -7 lb. protein, 7 lbs. 
carbo-hydrates and 1 If), fat, so that the jtear mixture is only 
deficient by *58 lb, car])o-hydrates, after the. surplus fat and 
protein has been convcited to this nutrient. This d<‘fic‘iency is of no 
particular importance, as Haeker’s standard is a very high one, 
and, if compared nnth some of the lower ones, a small margin of 
excess would result. 

As the ■weight of the am’mals increased, their appearance 
improved. At the commencement of the experiment they all 
looked dull, miserable awl emaciated, with staring coats, but they 
rapidly improved, and after six to eight weeks they appeared like 
totally different animals, their coats became smooth and glossy, 
eyes bright, and they had a general appearance of health and well¬ 
being. 

The pear was also fed to 19 cows and 19 buffaloes which were 
in milk, mixed 'with their ordinary feed, which was proportionately 
decreased in quantity. It was given up to 14 pounds per head 
per day, and after three or four days they, ate it readily. The 
object was to find out if the succulence of the prickly pear was of 
any valite for increasing the milk yields when no other green fodder 
. was available, but for various* reasons we were obliged to discon¬ 
tinue this part of the experiment without getting any decided 
result^. This will be tried again later. The dry catible and young 
stock of the dairy at Manjri were also fed the pewr with a mixture 
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of cotton seed hulls, cotton seed and molasses. The feed con¬ 
sisted of 19 pounds of pear, 8 pounds of cotton seed hulls, 1 pound 
of molasses and 1 pound of cotton seed. The animals had &llen 
off condition, owing to the grazing having become scanty, but 
when put on the feed above-named they rapidly regained their 
former condition. They exhibited no signs of abnormal looseness 
of the bowels at any time, neither did they require any coaxing to 
' eat the mixture, even on the first day. The bullocks did not take 
any water worth mentioning, except when salt was added to the 
pear, but with the addition of 2 ounces of salt, they drank a normal 
quantity. 

Summary .—To sum up, it has been clearly demonstrated that 
the prickly pear if properly prepared and mixed with 6 per cent, 
of its weight of cotton seed, is not only enough to support life, 
but will enable an animal to regain condition even after it has 
become very poor from semi-starvation, that the cultivators could 
save their cattle in times of famine by feeding the above, the cost 
of preparation being very low. With the ‘ ‘ Effective ’ ’ stove 
enough pear could be prepared for a pair of bullocks, weighing 
1,450 to 1,600 pounds at a cost of Ee. 0-1-6 for oil and Ee. 0-3-3 
for the necessary cotton seed, or a total of Ee. 0-4-9 per pair per 
day. One stove would be sufficient to burn pear for 10 pairs. 
The pear was used with profit at Manjri, for the dairy dry stock, 
when fodder was dear, and effected a considerable saving. It is 
profitable to feed it as a part of the ration at any time when fodder 
is scarce and prices are high.' No ill-effect was noticed at any time 
throughout the whole six months of the experiment, and it is still 
being carried on to find if there will be any ill-effect produced by 
feeding it for a much longer period. A point worthy of notice is, 
that, although the stoves used worked well it properly managed, 
and the directions which accompany them are carried out, they 
will soon go out of order, if carelessly handled or negligently 'treated. 

As a result of these experiments, demonstrations were started 
at the cattle camps in the Ahmednagar District, to demonstrate 
to the public {he value of prickly pear in time of famine, and to 
induce them to feed it to save their ^ttle. 
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Cattle used .—^Eleven bullocks were specially purchased for 
demonstration, as the cultivators were in the beginning unwilling 
to loan their bullocks for the purpose, as tlicy feared that injurious 
results would follow the consumption of the prickly pear. 

Stations .—^Demonstrations were given at Ahmednagar, Lakh 
and Miri. 

Met/iod of prej>aration. —^This was the same as at Kirkee. 

ResvUs .—The consumption of pear per 1,000 pounds live 
weight averages 58 pounds, but in addition to this 10 pounds of 
hay per 1,000 pounds of live weight were fed. Cotton seed was 
added to the ration as at Kirkee. The total gain in weight 
was 84 pounds, the maximum being 25 pounds and the minimum 
minus 13 pounds. This is a considerably better ration than the 
Kirkee one. Owing to no rain having fallen at Ahmednagar, the 
pear was very dry, and therefore contained a higher percentage 
of nutrients, than at Kii-ke.e., No analysis is available, but for 
comparison, an atxalysis made at Kirkee during the driest season 
has been taken. This shows that the animals consumed digestible 
nutrients per 1,000 poiuwis live weight:— 




Protein. 

Carbo-hydrates. 

Fat. 

6S lbs. prickly pear 

• • 

■26 

4-49 

•30 

10 „ bay 

• • 

23 

2-S6 

•17 

4'17„ cotton seed 

•• 

•40 

•93 

•50 


Total 

.. ‘Oo 

8-28 

•97 


This, compared with llaeker’s standard, after supplying main¬ 
tenance, leaves available for work ‘25 protein, 1‘28 carbo-hydrates, 
and *87 fat. 

The bullocks were given light continuous work, such as har¬ 
rowing, sowing, and biinging in the necessary prickly pear. 

The condition of the animals at the beginning was poor, and 
they remained practically in the same condition throughout the 
demonstration. 

The cost of preparing the pear was, taking labour into consi¬ 
deration, sqpiewhat higher than at Kirkee, but there wae no appre¬ 
ciable difference in the oil consumption. 
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No ill-effects due to feeding the peai' wore noticed. At Kirkee, 
as ali’civdy noted, the bowels wei'e considerably relaxed, but at 
Ahmednagar, this was, not so, o\viug to dry fodder being fed in 
combination with the pear. 

Aftci' the demonstration had been in progi’ess a short time, 
cattle in gradually increasing numbeis began to an-ive at the camps, 
the fear which the cultivators entertained at the commencement 
having disappeared after observing the result of feeding. 

„. 'Phe strength of the camp at Ahmednagar was about 800 
caftlc, at Lakh about 500, and only 16 at Miii. Those at Ahmed- 
nagar were fed pear, dry grass, and cotton seed. At Lakh about 
120 cows were fed pear and cotton seed without any additional 
fodder, while the balance were fed as at Ahmednagar. 

WheJi the camps were closed owing to improvement in local 
conditions, a number of cultivatoi’s at Lakh borrowed the stoves 
from the camp and continued to feed the pear to their cattle at 
their own expense. 



NOTES ON DEAINAOE AND G1<EEN-MANURING 


HY 

ALBERT HOWARD, m.a., a.u.i f.l.s., 

Iiniitrial Ecoiioiitiv Botiiidisl, 

AND • 

GABRIKLLE L. C. HOWARD, m.a., 
l\rsonal Anisidlaiil to the. Imperial Economic Botanist. 

The croi>-producijag power of tlic soil in India is frequently 
limited by two factors—^nioistmo and nitrogen in an available 
condition. As a rule, tbe supply of water for crops is in defect 
and lias to be suiiplemented by some foi-m of irrigation. Some¬ 
times, howevcj-, moisture is in excess and an increase in crop can 
be obtained by some form of suilace drainage. In tbe case of 
organic matter and availablt! jiitrogen, a deficiency in these sub¬ 
stances is the rule and one of the most important coitsiderations 
in any scheme of soil management is the maintenance of an ade¬ 
quate supply of humus in the cheaiiest possible way. At the 
meeting of the Bihar Planters’ .Vssociation in January last, the 
attention of the planting conmiunity was drawn to some of the 
results obtained at Push, both in the case of drainage and also wdth 
green manures. As they are likely to prove of interest outside 
Bihar, it has been decidc<l to reprint these notes in the AyriatUitral 
Jourmd of Iiulia. 

Drainage and the Prevention of Loss of Soil nv Rain Wash. 

Our experience in growmg crojis in the Botanical Area at Pusa 
duiing the last eight years has letl to the conclusion that some 
system of surface drainage, combined wdth the prevention of loss 
of soil by rain wash, is the first contlition .in improving the crop- 
producing power of the soils of Bihar. Without drainage, water¬ 
logging is bouiul to occm’, Avhile the ynninil loss of fine soil that 
is taldng place. e\V‘ry year * on the large zerala near the indigo 
factories can easily be appreciated when the fields are visited in 
the.monsoou during heavy falls of rain. 
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Tte subject of drainage and soil denudation has been referred 
to in the previous addresses to the Bihar Planters’ Association 
published in Pusa Bulletin No. 33. This paper has been distri¬ 
buted to all members of the Association. The loss of crop due 
to water-logging was'shown to be very great and in the experi¬ 
ments cited was over sixteen bushels of wheat to the acre in a 
single season. This loss of crop was shown to be due to the des- 
tniction of available nitrogen in the soil by water-logging, probably 
caused by denitrification. It was also pointed out that green 
manuring with satiai {Crolalaria juncea, L.) only gave uniformly 
good results on high lands which had been drained and that water¬ 
logging after the smiai crop was ploughed in often reversed the effect 
of the green dressiiig and led to a smaller crop than that produced 
by unmanvu'ed laud. A method of surface drainage by jueans of 
trenches and grass borders was described in detail and great stress 
was laid on the impoi'tance of coiitrolling the rainfall and allow¬ 
ing each jjlot to deal with its own ram only. Lastly, the impor¬ 
tance of this system of drainage in iJievcnting the loss of fme soil 
was emphasized in the following words :— 

‘ ‘ The experiments on surface-drainage at Pusa have demon¬ 
strated a further point in the iuiprovement of the liigh lands in 
Bihar to Avhich 1 should like to direct yom- attention. This is the 
prevention of sxirface wush or the removal of the fine particles of 
soil by the rain-wrater which nms off these fields towards the rice 
lands. Whenever the slope is great enough for water to move, 
this wash is going on and is one of the factors responsible for the 
destruction of the fertility of the liigh lands. On the plots at Pusa, 
the grass borders tend to prevent the loss of the fine particles of 
the soil by surface wash. Consequently, the lower ends of the 
plots are getting higher every year and the whole suiface tends to 
become more and more level. The increase in height of the lower 
areas represents the amount of soil that would have been lost by 
rain-wash had not this been checked by the grass borders. Further, 
the lower ends of the plots which have received the sur&ce-soil 
from the upper areas are yearly increasing in fertility. The l^e 
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soil is now being hold up and this increases the water-holding 
capacity and fertility of the soil very markedly. If these effects 
can be obtained in three years in plots one acre or less in area vath 
slopes imperceptible to the eye, it requu'cs no great imagination 
to realize what must be taking place on the large fields sujTounding 
indigo factories. The animal loss of fine soil must be enonnous 
and its prevention by the simple method of drainage advocated 
last year will repay the cost and trouble involved. Further, the 
fertihty of the laud will be imprerved, waler-loggmg will be checke(> 
and the introduction of green-manuring with sanai and other crops 
into the general agricultural practice of Bihai- will be accelerated. ’ ’ 

Since this Bulletin was written, the system of surface di’ainage 
adopted in the Botanical Area at Pusa has been taken up on two 
estates—Dowlutporc and Dholi. At Dowlutpore, the zerals have 
been dirfded mto plots one lu’gha in area, separated by drainage 
trenches, the, small trenclu's communicating with larger ones wliich 
act as small drainage canals and carry off the excess water. On 
this estate the system is being extended at the rate of about one 
hundred bighas a year and tliis centre will serve as a good object- 
lesson for other estates where it is desired to rent the fields to small 
cultivators. The bigha plots ensure good dramage and also allow 
of successful green-manujing with sanai for crops like tobacco. 
Further, the bigha plots enable accurate records of the crop-pro¬ 
ducing power of the land to be kept and also save much time in 
mcasuiing the land and also in allotting it to the selected tenants. 

On the Dholi estate, the plots are larger so as to admit of the 
use of reapers and other labour-saving devices in the cultivation 
of wheat for seed pmposes. This system of plots, each about five 
bighas in urea, is suitable for estates which either cultivate their 
zerats or let out the laud to well-to-do lyoyts who require areas of 
more than one bigha. IVlr. Danby, in a letter, dated January 3rd, 

1914, ^ves his opinion on this system .of drainage as follows :— 

• • 

“ During the past year I have applied the system of surface 
drainage to some 40 bighas, and I intend to extend it to the whole 
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of my factory z&als here and at the outworkti. The landfi which 
I draiued in this way this yeai* were formeily, in a wet year, more or 
Jess watei’-logged the whole of the rains owing to the water from the 
higher lands draining into them. This year I was able to cultivate 
and keep them clean all through the rains, and even after the late 
rains which we had this year I was able to sow wheat in them before 
the end of October.” 


One gi'eat advantage of a system of drainage in the heavier 
low'-lying lands in Bihar, rcfeiTed to in the above letter, should be 
emphasized. This is the ease with w'hicli these lands can be kept 
free from weeds during the rains aird put down to rahi cr ops in good 
time. As is well known, it is impossible in Bihar to keep ordinary 
undrained low-lying fields clean by stuiace cultivation alone during 
a heavy monsoon on account of the fact that the soil is for long 
periods of time too wet for any form of cultivation. Furiher, at 
sowing tune, such lands are not dry enough to be irloughed till late 
when the diflicuhy of reducing them to a good tilth is very great. 
These circumstances greatly lower the value of low-lying lauds. 
When, however, these lauds are drained and have to deal with 
their own rainfall only a great change lakes place. Cultivation is 
easily possible during the rains while they can be prepared with 
comparative case in good time for sowing crops. Once drained 
these heavy lands give large crops year after year without manure. 
It is no exaggeration to say that the value of low-lying, heavy lauds 
in Bihar, which are capable of drainage, can be doubled by the 
system of surface drainage we have advocated.* 

The value of this method of drainage in pnsveuting the loss of 
fine soil by smlace wash is uoav very evident in the Botanical Area 
at Pusa. The process of natural terracing, wliich gradually takes 


* The qaestion ui the ilraioagd' of the low-l^iug urua!i iu North Ciliar, now under 
paddj, ariaea naturally from the Pusa expciimciils. At present, these lauds grow precarious 
crops of rice and command but a sraail rental. If they were proleoted from the ruin*wash 
from higher areas by means of drainage canals and then <.lraiiicd by* some such methods as 
are in use in Lombardy, these areas would grow enormous crops of wheat. 

What U reejuired arc accurate experimeuts on the subject to determine the cost of 
drainage and the increated ralue of the laud 
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place, is now well marked. Tlie lower ends of the plots are uow 
considerably raised, in some cases as muck as 0*5 inckes in four 
years. Tliis raising of the lowest ends of .the 2 >lots rc2)resents ike 
dc^msitiou of silt by rain-wask carried from the U 2 ) 2 )er areas of the 
fields. Wkat was once an even surface is uow becoming a series 
of teiTaces. Had the fields not been cut ui» into sections muck of 
the deiiosited silt would have been carried away by suiitice wash 
to the rice lands below, and .so lost. Several measurements of the 
rise in tke levels of the lower sides of the I’usa jilots since 1909 have 
been made. In plot 1 of the Noi-thern Trial Ground, which slopes 
from south to north and is 94 feet wide, the lise on the north side 
amounts to O-o inches. Similarly in plot 2 of the Pentagonal Field, 
which slopes from north to suuth and which is 194 feet wide, the 
south siile has been raised 4-5 inches in the last four years. 

In ordei' to carry out this system of draiiurge in 2 )ractice a 
drainagi* map is essential. Tliis can best be obtained by following 
the system originally d«“vised fiy Sir Edw'ard Buck in 1870 when 
Settlement Olticer in the Fai-rukhabad Di.strict. Tliis consists 
in marking on an ordiiuvry mai) the tlhections in Avhich rain water 
lains off the land. This enables the di-ainage lures to be determined 
far more easily and cheaiily than by any system of taking levels. 

Conclusions. The first condition of progress in any scheme of 
improvement in the orop-producing power of the soils of Bihar is 
a system of surface drainage by which each field deals with its own 
rainfall only. In this way all lands are benefited. On high lands, 
green manuring with mmai can be carried out with safety while the 
cultivation and crop-producing power of lower lands are materially 
increased. The Pusa system of drainage also prevents the denuda¬ 
tion of the soil by rain-wash and the loss of fine particles which are 
now carried away every year from the high to the low-lying areas. 
The cost of this system is small and is well within the means of any 
Indigo estate or zamindar. 

. Qbeex-Manitbing with S.AXAI IN Bihar. 

A supply of organic mutter in some form is essential to the 
maintenaucp of the fertility of the liigh lands in Bihar. If the 
humus in the soil of these lands is allowed to run too lew, the ferti- 
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lity falls off and the fields are unable to retain enough moisture 
to ripen off a rabi crop. This is the reason why the high lands 
respond so markedly tq applications of indigo seeth, to farm-yard 
manure and to various oil-cakes. To a leas extent a raliar crop, 
which adds by the fall of its leaves and flowers a good deal of organic 
matter to the soil, also improves the fertility of these lands. With 
the dimmution in the cultivation of indigo the supply of seeth is now 
insufficient for the higher lands. Some seeth substitute must 
therefore be looked for, and our experience at Pusa proves that a 
gi'een crop of sanai ploughed in during the monsoon is a valuable 
substitute for indigo seeth. 

The earlier results obtained with sami in the Botanical Area 
at Pusa have been published in the AgriciiUural Journal of India 
(Vol. VII, Part I, 1912). This work is also referred to in Pusa 
Bulletin No. 33. In the case of tobacco, the experiments showed 
that tw'o conditions are essential for success in plougliing in mnai 
as a green mauiu*c—drainage and time. Ureon-manuring should 
only be attempted on light, high-lying lands wliich arc well-drained 
so that each field has to deal with its ow'u rainfall only. Soakage 
from other areas after the green crop is idoughed in leads to great 
loss of fei-tility and often to a yield below that of unmamured land. 
The turn of ‘ploughing in is everything. In 1910, we reconnnonded 
July 16th as the best date for turning imder the sanai for the suc¬ 
ceeding tobacco crop. Subsequent experience has confirmed tliis. 
Tobacco is usually transplanted about the middle of September, 
so that there is a period of two months for the green crop to decay 
and for a portion of its organic matter to be transformed into a 
form which the tobacco crop can take up. We found in 1909 and 
again in 1910 that if, for any reason, the succeeding crop after 
sanai is planted late and the period of two months became three 
to three and a half months, then the value of the green crop is lost 
and the available nitrogen in the soil disappeared. 

During the past year we have obtained further confirmation 
of our original recommendations. Air even plot of light, high- 
lying, drained land in poor condition was green-m^ured with 
sanai for tobaceo and divided into three plots. In the first plot 
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the sanai was ploughed in on July 15th, in the second on August 
7th and in the third on August 28th. Cigarette tobacco (Type 28) 
was planted into all these plots on September 25th and 26th, the 
plants being set out 30 inches apart each way. The dates of sowing 
and ploughing in the sanai were as follows 


Plot 1 ... 
Plots ... 
Plots ... 


Snnai nown . 
May 18th. 
June l.'ith. 
June SOlh. 


Ploughed in. 
July LOth. 
August 7th. 
August 28th. 


Sown in this way the amount of green manure ploughed in in all 
the plots was practically the same. 

The results of the experiment were very striking. The tobacco 
in plot 1 grew very rapidly from the begimung and has given the 
maximum crop that can be groum for cigarettes. Plot 2 is not so 
good while plot 3 is poor. The results are shown in the Plate 
opposite. In all three oases tho.photographs were taken at the same 
distance from the camci’a. 

These experiments again emphasize the importance of time in 
ploughing in the green crop. Any period less than two months is 
too short for the green manure to decay. We have, already shown 
that after two months thei-e is a. loss t>f fertility following green- 
manuring. Sanai gives the best results when put in about two 
months before the next ci-op. It is a counsel of peifcction to say 
that all sanai must be put in on a certain day. Tliis is impracti¬ 
cable vmder est.ato conditions. There is of course some latitude, 
and it Avould be a good rule to .lay down that .‘tanai for tobacco 
should be put in between July 7th and July 21 st. Any crop not put 
in on July 21st should be cut then and left on the ground. Our 
experiments this year showed that sanai decays faster, if cut and 
allowed to wither a few days on the moist soil before being 
ploughed in, than if put under green.* , • 


• Tobacco isa rory Buitablo crop for 03 ii>orimont««with green manures. In the first place, 
it is an excellent soil-analyst and gives most accurate indications of the amount of available 
nitrogen in the soil. In the second place, it can take up large quantities of nitrogen to 
advantage as*it is grown for leaf and not for seed. In crops like wheat, on the other hand, 
a large amount of available nitrogen leads to rank growth which lls then not only more 
liable to lodge but also more liable to rust attacks. 
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Conclusions. The experiments with Muai as a green manure for 
tobacco in the Botanical Area at Pusa have led to very definite con¬ 
clusions. Drainage is essential for success with green-manure on the 
high lands. The oanai should be sown on the early rains in Hay and 
ploughed in as near July 16th as possible Where large areas have to 
be dealtwitb the period from July 7th to July 21st would be suitable. 
Any crop left on July 21st should be cut at once, left on the surface 
and ploughed in as soon as possible. To get the maximum benefit of 
the green orop the interval between the ploughing In of the mnai and 
the transplanting of the tobacco should be eight weeks. A longer or 
a shorter time leads to loss. 



NOTES 


Rotttno or Po^fEOT^A^^vTES.— Specimens of pomegranates* 
were reeejitly received from a garden in Bombay, in wliich the fruit, 
though of excellent external appearance, were blackened and 
rotting inside. The rot was found to lx* due to a fungus known as 
Steri^)na/o(itfstis emtanea Patterson, and the disease to l)e identical 
with one described in the American journal ‘Phytopathology” 
for June, 1912. as a new and serious disease of this fruit, which 
was first observeH in the ITnited States in 1910. 

The fruit appears perfectly healthy on the outside, but wheJi 
cut open, the seeds and pulp are found blackened either wholly or 
in part. In the more advanced stages there are ca^'ities inside, 
filled Avith a brown powdery substance, composed of the spores 
of the fimgus. The characters of the disease are exactly as des¬ 
cribed in the IJiutcd States, and the fungus agrees perfectly with 
the American dcscrij)tion of Sterignmiocystift cmtmien. 

It is suggested in the Uiu'ted States that the fungiLs gains an 
entry wlule. the calyx is open. Subsequently the calyx closes and 
the parasite develops witliin the growing fnxit. If this be the case, 
it is hard to see how the disease can be checked. But there is 
another possibility. Several cases are kno-^m where fniit Avhich 
is externally sound is mouldy inside, and in these cases the mould 
is frequently some common species, whose spores are likely to be 
present in the air in considerable quantity. JValnuts are, perhaps, 
the most familiar example of this condition. Tea seed is also not 
infrequ^tly affected in a similar manner, and it has been shown 
with considerable probability tliat the mould gains an entry through 
the punctures in the young fruit made by a large sucking insect. 
It is at least possible that the pomegranate rot is due to a similar 
cause, and if so, the question of its prevention resolves itself into 
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the question whether it will be possible to preserve the young fruit 
from such insect attaqks. 

If fruit growers whose pomegranates are damaged in the 
manner described, will direct their attention to noting whether 
the young fruits are fed on by sucking insects, and will catch and 
send to Pusa specimens of any found doing so, it may be possible to 
ascertain whether this hypothesis has any foundation in fact, and 
eif so, to devise measures for checking the mjury.— (E. J. Butlkr.) 


A NEW Soil Disease.—Sulphur as a Soil Improver. —In 
the Journal of the Board of Agriculture for January, 1914, there is 
an accoimt by Mr. Walter Collbige of a peculiar soil disease locally 
known as ‘ Maysick ’ that has appeared in Warwickshire and 
Cheshire. The symptoms of the disease are described as follows ;— 
‘ ‘ In various parts of the field, either in large circular patches 
or in straggling hues, the wheat plants were turning yellow in the 
leaf and had only attained a lieight of about half that of the healthy 
plants. Later in the season such plants had a scorched appearance, 
very little growth took place, they did not d<iveloiJ ear.s, and were 
of little use for straw. Oats and lye had much the same appear¬ 
ance, whilst mangolds and potatoes turned yellow' in the leaf, and 
growdih was arrested to a large extent, wdth the result that the roots 
or tubers were undersized.’’ 

The cause of the disease has not been definitely ascertained. 
Lime has been found to have’ no effect on the disease, but sulphur 
applied at the rate of about 9 cwt. per acre, seems to effect a cure 
after one or two applications. 

The disease has been spread to healthy land by inoculation and 
Mr. Collinge consider^ that it is due to bacteria which interfere 
with the nutrition of thb plant. 

In the same number aa abstract is given of a paper 'in the 
Journal d’ Agriculture Pratique for iJovember 20th, 1913, describ¬ 
ing experiments with sulphur and iron pjrrites as manures. Both 
were found to' have a very marked effect (30 to 40% increase in 
the case of wheat and 60 to 60% in tricot beans) on the yield of 



NOTKS 


207 


plants grown in pots, wlicn used in conjunction with dried Idood 
and mixed with the soil. No effect was produced when the same 
manures were used in conjunction with nitrate of soda. 

The results of several recent experiments appear to indicate 
that it would always be worth while testing the effect of sulphur 
on soil on which it had not been prcAdously tried.—(A. C. ’Dobbs.) 


# * 


An Act has been passed to prevetit the itUroduction into British 
India of any insect, fiaujm or other pest, which is or nmy he destntc- 
tive to crops. The text of tlie Act is as follows :— 

“ Whereas it is expedient to make provision for preventing 
the introduction into British India of any insect, fungus or other 
pest, which is or may be destructive to crops; it is hereby enacted 
as follows:— 


Shoil title, 


Peliniliong. 


1. Tliia Act may be called The Destruc¬ 
tive Insects and Pests Act, 1914. 

2. In this Act, unless there is anything 
repugnant in the subject or context,— 

(fl.) “ crops ” includes all agricultural or horticultui-al crops, 
and trees or bushes ; 

(i) “import” means the bringing or taking by sea or 
land; and 

(c) “infection” means infection by any insect, fungus or 
other pest injurious to a croi). 


3. (1) The Governor-Oencral in Council may, by notification 

in the Gazette of India, proliibit or regulate, 

Po.vor of Governor- to sucli restrictions and conditions as 

General in Council to •» . . . • , t> -i- t t A’ 

resiiiatc or prohibit the he may miposc, tuc uuport juto Jiritisn inoia, 

import of articles likely thereof , or auy specified place 

therein, of any article or class of articles 

* 

Hkely to cause infection to any crop. 

(2) A notification under this section may specify any article 
or class of articles, either generally or in any particular manner, 
whether with reference to the country of origin, or the route by 
which imported or otherwise. 14 
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4. A notification under section 3 shall operate as if it had been 
issued under section 19 of the Sea Customs 
Act,'VIII of 1878, and the officers of Customs 
at eveiy port shall have the same powers in 
respect of any artiiclQ Avith regard to the importation of which such 
a notification has been issued as they have for the time being in 
respect of any article, the importation of which is regulated, 
restricted or prohibited by the law relating to Sea CHistoms, and the 
law for the time being in force relating to S<‘a rhistoms or any 
such article shall apply accordingly. 

&. (1) The Local Government may, subject to the control 

of. the Governor-General in Council, make rules 
^°meu°toumkeruiw™ detention, inspection, ilisinfection or 

destruction of any article or class of articles in 
respect of which a notification has been issued under section 3 or 
of any article which may have been in contact or proximity thereto, 
and for regulating the powers and duties of the officers whom it 
may appoint in this behalf. 

(2) In making any rule under this section the Local Govenr- 
ment may direct that a breach thereof shall be punishable with 
fiine, which may extend to one thousand rupees. 

6. No suit, prosecution or other legal jnoceeding shall lie 
against any person for anytliing in good 
^^i^1ng°under*A^"^ faith done or intended to be done under this 
Act.” 

In supporting the Bill in Council, the Hon’ble Mr. J. Mackemxa, 
M.A., i.e.s., OSg. Agricultural Adviser to the Government of India, 
said:— 

“ My Lord, —I should like, with your- Excellency’s permission, 
to say a few words in support of this Bill. 

*■ In proposing legislation for the preA'ention of the introduction 
into India of destructive insects or pests, we are embarking,on no 
iimovation. We are simply falling ii\to line with the practice of 
nearly every civilised country which places any value on its agri¬ 
culture. Such an Act appears on the Statute Book of Grbat Britain 
as the Destructive Insects and Pests ^cts of 1877 and 1907 ; similar 
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bgislatioii exists in practically all Eurujicau countries. We find 
it in the neighbouring island of Ceylon and in the Straits Settle¬ 
ments, in Natal, the West Indies, Australia, the United States of 
America, Cape Colony and the South African Union. It may, in 
fact, be said that India is the only considerable part of the Empire 
where some sort of legislation of the kind is not in force. Dis¬ 
infection, fumigation, quarantine, prohibition and destruction are 
the powers with which the Law is invested. 

“ That it is time for India to take some protective measmes of 
the kind is indicated by the experience of the past and by the 
serious damage which has resulted from our inabihty to prevent 
by legislation imdesirable .‘mpojiations. On the Entomological 
side, we have long hsts of neAv insect pests which have been intro¬ 
duced, affecting pulse seeds, maize, flax, pines and yams; and we 
have others to fear. Hatl legislation been in force, Ave might have 
been able to keej) out of 1 ndiil the gi’een scale and the green bug of 
coffee Avliich practically ruined the industry in Ceylon, and is doing 
A'-ory great and uicreasing damage in the coffee plantations of 
Southern India. Another dangerous import that might have 
been aA^oided is the potato moth {Phthorimmi operaulella) —^intro¬ 
duced into India AA'ithin recent years, by seed potatoes imported 
from Italy. This insect attacks stored tubers, so that in some 
districts it has been found difficult oi- cA'cn imisossiblc to keep seed 
potatoes from one .season to another and A^ery hcaA’y losses have 
occurred. 

“ Amongst fungus tliseasos, 1 Avould mention the potato blight 
introduced into Northern India by the importation of Enghsh 
varieties at Darjeeling in 1883. The losses caused haA’e been very 
great, the outbreak in the Khasi Hills in 1885 being followed by 
reduction of exports, in the 10 years folloAA'ing, of fiom 114,739 
maunds to 8,29G maiinds. In Hughly, the outbreak in 1901 
resulted in a drop of 41 per cent, in the expoid^ of the following year. 

“ Again, it ia probable that oat rust Avas introtluced into India 
in 1906; wliile on two occasions in the past 5 years the “pine 
apple ’’ disease of sugarcane has been introduced into India from 
Java and Mauritius, respectively. Prompt action in destroying 
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the consigiunents appears to have been effective as no further out¬ 
break of the disease has occurred. The danger of introducing 
serious diseases of this very important crop such as that already 
mentioned: Sereli from Java, Cane-Gummosis from Queensland* 
root diseases from Java and the West Indies, would itself warrant 
legislation. 

“ Then there is rubber, the cultivation of which is making such 
rapid strides in Burma and Southern India. Kubber is probably 
more subject to fungus diseases than any other recently introduced 
exotic. Its introduction was a splendid chance of testing the effi¬ 
cacy of measures of protection. The chance was lost and at least 
two of the serious diseases of the Malay Peninsula and Ceylon have 
been introduced into Southern India. Fortunately, Fames semi- 
tostm —one of the worst, has not yet appeared : except in the Khasi 
Hills: let us hope that the legislation we propose will keep it 
out. 

“ It may be asked why we should only now be considering the 
necessity of such legislation. As Hon’ble Members are aware 
there has, within recent years, been a great awakening of interest 
in agriculture in India. The increasmg demand for new crops or 
for improved varieties of crops suitable to India which the introduc¬ 
tion of a highly trained expert staff has stimulated, has brought 
the whole world into touch with Indian'agriculture and the area 
of our inquiry has been largely extended. We may want new crops, 
but we do not want new diseases, and it is to obviate the risk of 
such introduction that this Bill has been framed. 

“ There is much still to be feared. Ceylon and Java have tea 
diseases not yet known in India: there is the serious disease of rubber 
I have already quoted: there are countless diseases of crops and 
fruits, for the importation of which we must be prepared. 

“ With regard to the penal provisions of this Act, I hardly think 
it will often be necessary to apply them. I can hardly conceive 
an intentional evasion of its' provisions possible. ‘ The Bill is pro¬ 
tective rather than aggressive: defensive rather thap offensive; 
and on these grounds I would press its acceptance on this 
Council; ” * 
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The Montldy Bulletin of Agricultural Inldligence and Plant 
Diseases, Rome, in its issue of June 1913, p. 194, summarised the 
observations and experiments of Farneti Rodolfo—in Atti dell’ 
Istituto Rotanico dell’ IJniversita di Pavia, iSeries II, Vol. XII, 
pp. 351-362, Plate XIV, Milan, 1913—in a sliort note, 057, on 
Cleistogamy in Rice (Onjza satioa) and the possibility of cross-fer¬ 
tilisation. From this it ap])oars that tlie writer makes the some¬ 
what swet^ping remark that the pal(‘s of rice never open, before, 
during or after tlie dehiscence of the anthers. Consequently tile 
natural productioJi of hybrids is impossible, even as a chance 
occurrence, etc. 

Our oliservatiuus on tins j)oint in India arc quite the. contrary. 
My observatimis in Poona agree witli those of Mr. Hector* iiv Dacca — 
that th(! glumes .and pales in the. rice plant not only open but actually 
remain so from JO to 15 minutes or even more according to season, 
and begin to close iij) again •after that time. And although the 
opening of the gliune and the bursting of the anthers take place 
often more or less simultaneously, still it is not absolutely correct 
to say that natural ta oss-fertilisation is beyond the possibility ol a 
chance occurrence. Cases have been observed (1) by Mr. Hector 
in Dacca, (2) by Mr. McKerralt in Purina, and (3) by me in Poona, 
in which (piite distinct types have arisen, in pure line cultures 
which clearly point to natural crossing having taken place. 

Besides 1 h.T,ve observed a bee hovering over rice plants and 
alighting on ilowers which had just then opened, for the pinpose 
of collecting pollen ; consequently if the dowers open imturaUy and 
are visited by bees just during the process of opening, wilt it be too 
much to say that chances for natural cj'oss-fertilisation do exist ? 

It is (piite possible that conditions of climate and atmospheric 
temperature have something to do with the opening or not of the 


• &•’ “ NotuB on pollination and crO;.s-£i.rtilisatk)n in thu common rice plant, Oryza 
natiw, Linn" Memoir* of the Oejiiirtmrnt of Agi U iiUiir, m 2mli-.r, Uolanical Serlei, Vol. VI, 
No, I, Jane IJflH. 

t SivatUclcou “Some probloraa of tiuo improvement In Burma," J'lricnltHral Jonrmi/ 
of India, Vol. VIIl, Pari IV, October 1‘J13. 
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flowers as the writer observes, but as the article in question does 
not clearly modify the statement with regard to cleistogamy in the 
rice, it has been considered desirable not to let it go without a 
comment. 

My observations' correspond with the statement made by 
Fruwirth (Die Ziichtung der Landwirtschaft lichen Kulturpflanzen 
Funfter Baud, p. 37) “ Die Narben trcten auch bei Vollcr Ofi- 
nung des Spelzenwinkels, die 30-35 betragt, uicht aus dcm von den 
Spelzen umschlosseuen Raum," t.e., " with increase of the angle 
between the glumes, which amounts to 30-35, the stigmas do not 
come nut of the space enclosed betw’een the glumes.'’ Here there 
is a mention, therefore, that the glumes do open to a considerable 
extent. 

As regards crossing I may quote the same autliority, pp. 40-41 : 
“Bei Nebeneinanderbau nicht selten Bastardierung eintritt.” /.c.. 
“ crossing is not infrequent when varietie.s are cultivated sid(‘ by 
side.”—(R. K. Bhide). 

Spineless Cactus in the United r^KoviNC’Es. —In a recent 
letter to a uew^spaper of these provinces attention was drawn to the 
advantage.s of the spineless cactus as a famine fodder phvnt and a 
recommendation matle that it should be tried in these provinces. 
Experiments have been carried on ■with this plant by the Depart¬ 
ment since 1906. It has not tlone well in Bundelkhund where 
it is principally required and even when carefully cultivated, 
growth has been only nominal. At Cawnpore sufficient stock 
has been propagated to admit of a large scale experiment, wliich 
is now proceeding; the 8pincle.ss cactus ha'ving been planted out 
among babul and left to itself, so that an opinion can be formed 
as to the likelihood of its propagatbig naturally in a wild state. 
So far the results are not veiy promising. (From V. P. Agricultural 
Notes for January, 1914.) 

* 

# * 

Trials with Prickly Pear as Fodder. —Experiments have 
been made on the'utilization of ordinary prickly pear as fodder. 
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The spines having been removed b}’ scorching with a special type 
of oil lamp (working on the Primus stove principle); the cactus 
was cut up into small pieces and fed at ‘the rate of 5 lbs. per 
animal per day mixed with diy juur stalks {kurbi) and bhvsa, no 
grain being given. • 

A pair of young bullocks were fed in this way for three Aveeks, 
no grain being given ; weekly records of weight were kept and 
at the end of that period it w’as found that one animal had 
gained considerably in weight, whilst the other’s weight had re¬ 
mained constant. The experiment.s are still in progress. 

It is not suggested that prickly pear is of any large value as 
a food for working cattle, bit in famine-stricken districts where 
cactus is available it may prove a useful addition to the scanty 
fodder supply.—(From i\ P. AffiicuUnml Notes for February, 
1914.) 

The experiments with storing juar fodder in silo pits at the 
Benares Co-operative Dairy have given satisfactory results. On 
one pit being opened it was found possible to sell the silage at 2 
maunds, 30 seers the rupee, Avhich is a far lower rate than fodder is 
.selling in the neighbourhood.—(From U. P. Ayricultiiml Notes for 
February, 1914.) 
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Rural Science, by J. J. Green, B.So. (Published by Messrs. 

Macmillan and Co., London.) Price Is. 8d. 

This small book forms one of a series of elementary science 
text-books known as * ‘ First Books of Science ” which is being 
published by Macmillan and Co. It furnishes an excellent example 
of the kind of instruction which may be provided for the higher 
classes of Rural Primary Schools -without actually attempting 
anything in the way of a regular course in agriculture. 

The book is divided into fifteen chapters, seven of which are 
devoted to a study of plants, seven to soil and one to the inter¬ 
relationship of soils and plants. The study of plants is taken up, 
as it should be, almost entirely from the physiological standpoint, 
only so much attention being given to form as is necessary for an 
undemtanding of function. The use of scientific lerms is also very 
restricted. 

The most interesting feature of the book is th(! choice of 
material for study. The plants are chosen almost entirely from 
cultivated crops which must already be nior<! or less familiar to 
the pupils. As the author points out in his preface, the study of 
soils and of plants of agricultural importance is at least of equal 
value, as a means of developing the intelligence, to that of the 
study of plants and animals which are not of economic value to 
the farmer. This feature is one which, it st;ems to me, should be 
stroi^ly emphasized in preparing any'text-book‘of Rural Science 
to meet Indian conditions, for not hing is in India per^ps more 
Btriking than the..fact that the book of nature is a closed one to the 
Indian raiyat, with the exception oi those few chapters which deal 
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with plants and animals of economic importance to him. It is 
therefore essential that any instruction in Rural Science, whether 
practical or theoretical, should begin with those natural objects 
wliich are already familiar to the raiyat’s children. The reviewer 
believes this principle should be emphasized iA all school gai'den 
work as well. 

' Directions for practical observations are given at the beginning 
of each chapter and the simple experiments described in the book, 
are so^devised as to require very little expense in the purchase of 
apparatus. In a text-book suited to Indian conditions the practical 
and observational side would have to be niorc strongly emphasized 
than is the case in the l)ot)lv lu dcr review. 

The style of the hook is simple and dinict and in every wsiy 
it can be recommended as a useful model for study on the part of 
all those Avho are interested iu the devolojnneiit of rural education 
in India.—(L. (.’. ('.) 

Evaporation in tiik (’ank and thk Bekt Si’cjar Factorv, ry 
Edaa’^ardK oppESCiiAAR. -Price. 7 d net. (Published by Norman 
Rodger, International Sugar -Journal. liOn«hm.) 

Tkls book should prove a valuable a<-(pu^ilion to nuurv who 
are intore.stcd in eivaporation. Jt is coiu i.'x' and simple, the tables 
and foriniiho which are excellently arranged will be useful to the 
managers, engineers and chemists of sugar factories, as well as to 
students. 

The ehaj)ter touching ujmn the historical <levelopment of 
cvapoi'ation should be particularly interesting to those (.'onnected 
with the Sugar Cane industry in India. wh<M'<‘ an eJiormous quantity 
of sugar is still ])repared by very j)rimilive imdluxls. 

The Study of Steam, Transmission »*f Heat, fneonden.sible 
tJases and Their EUminaliou, etc., arc all dealt with in a condensed 
and pi’actical Avay,.—(W- 

The Indian Poultry Gazdte, which first appeared* iu June 1913, 
is the monthly ofiicial organ of the Indian Poultry Club, Lucknow, 
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instituted in 1910, under the patronage of 'the Viceroy. The 
first 9 issues give promise that the Gazette will be of very consider¬ 
able utility to Indian poultry breeders. It contains the usual 
class of information on poultry matters, hints to beginners, notes 
on common diseases, <iuerics and answers, articles on breeds and 
other topics, descriptive articles on well-known poultry farms in 
England and India, etc. Such information, with special reference 
jbo Indian conditions, is not easy to obtain elsewhere and together 
with the advertisements makes the Gazette well worth tli^..8ub- 
scription of Rs. 3 per annum. 

AVe wish the Club every siK cess ui its new venture.—(A. C. J).) 
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PRICES OP GUR AND CANE IN THE UNITED- 
PROVINCES. 


CORRIGENDA. 


St/BSTITDTK the following fov tlie existing entries in the 
eoltimn of “author” under tlie List of Agricultural Publications, 
Vol. IX. PrU't II (jf tliis .louriml : — 

Item G(i ... 1^. ,J. L. Shaw, irsc., v.k.i's., 

Acting Government Mycologist. 

•1 b7 ... William .McRae. .m..\., i;.se. 

. 111(1 

F. J. F. Shaw, H,sc., .s.. k.z,s., 
Government ]klycologi.st'<. 


vanes greatly in ditlerent year.s, and in diiterent pans oi tne 
Provinces. In a good ycjir, such as 1912-13, it probably 
compared favourably with that of other countrieb; but these 
conditions were exceptional and, taking the mean from one year 
to another, it certainly falls short of the, Java average which, 
for the five years ending 1912, is (juoted at about 12*50 on 
100 parts of cane. Owing, too, to, the (luantity and nature 
of the fibre, the* cane of these Provinces is more difficult and 
expensive work in the factory. Our cane, therefore, if obtain¬ 
able at the same prices as in competing countries, would be 
relative^ dearer \ and the higher cost of the raw material must, 
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PRICES OF GUn AND CANE IN 'fHE UNITED- 
PROVINCES. 


liv 

H. T^. u. HAIl.EY, T.C.S., 

Director of TjhM Kecords mul AgricuUnre, United Provinces. 


In an article appearing in this Journal for July 1913, 
Mr. Clarke drew attention to the average prices paid for cane at 
the factories of countries competing for the Indian sugar market, as 
shown in Mr. Geerligs’ hofik on tlj(‘ “ World’s Sugarcane Industr)-^.” 
For convenience these may be reproduced. In Java the net cost 
of cane, without cutting and carting, averages about 2^ to 3 annas 
2 >cr inaund. In ^lauiitius, when purchased from a cultivator, the 
average price of cane delivered at a factory’ is equivalent to about 
5 annas per maund ; .and in Formosa to about 4J annas. It is 
becoming increasingly’ clear tJiat the future of the sugar industry 
in Upper India will depend largely on the piiccs at which cane can 
be procured at the factoj y. 'Phe average per cent, sucrose in canes 
of the United Provinces has not y’et been fully worked out. It 
varies greatly in different years, and in different part s of the 
Provinces. In a good year, such as 191*2-13, it probably 
compared favourably with that of other countries; but these 
conditions were exceptional and, taking the mean from one year 
to another, it certainly falls short of the, Java average which, 
for the five years ending 1912, is quoted at about 12*50 on 
100 parts of cane. Owing, too, to, the quantity and nature 
of the fibre, the* cane of these Provinces is more difficult and 
e^iensive to work in the factory. Our cane, therefore, if obtain¬ 
able at the same prices as in competing countries, would be 
relative^ dearer; and the higher cost of the raw material must, 

15 
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in proportion to its inferiority, reduce the ndvantages to be gained 
from manufactiiring on the spot. Another serious handicap is the 
comparative shortness of the crushing season. This means a high 
capital outlay to deal with the cane poured in during a few months 
of the year, and an Idle plant for the remaining months. 

The prices at which cane will be sold are ultimately dependent 
on the price of giir; since it may be assumed that the cultivator 
j^'ill only sell his produce in the form of cane, provided he ran obtain 
at least the same profits by its disposal in this manner as from its 
conversion into gnr. An attempt, therefore, has been made to ascer¬ 
tain at what prices cane should sell in order to give the same direct 
profits as are at present realised from the manufacture and sale 
of gur. 

The eqnuirj’ has a further interest, owing to the very marketl 
local differences in the prices of gnr. These are due to a variety 
of causes, the chief among wliicJi'ure proximity of big markets, 
the (|uality of the cane and the skill of the manufacturer. As a 
consequence of the high jirices i-ealised from gnr, there are certain 
definite tracts of the United Provinces where the manufacture of 
sugar is unlikely, unless there is a change of taste for sugar in pre¬ 
ference to gnr, to supersede the manufacture of the latter. Such 
tracts may be ruled out of any schemes for starting sugar factories. 

It has been calculated that at 'the outside one-fifth of the 
cane crop of these Provinces, the area of which Last year amounted 
to one million and three lakhs of acres, is made into sugar, and tlie 
balance into gur (the small area under '^tounda or chewing cane 
being neglected). In parts of the Provinces where the indigenous 
sugar-making industry is still carried on, the cane is not converted 
by cultivators into gur, but the “ ras” (juice) is sold to the Hhand- 
saris who make it into rab from which sugar is refined. Since 
in these tracts there is a commonly accepted proportion of juicje to 
weight of cane, there is an existing basis for calculating the rate of 
cane per maund which would be readily understaod by the grower, 
and on which he would found his own calculations as to the price 
he should receive. The custom, however, of selling the product 
of the cane as ras is not widespread, and, in most parts of the 
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Provinces where sugar-making is eanied on, the growers themselves 
manufacture the raw material for sugar refining. The inquiry must 
therefore primarily be concerned with giir; though the rates inferred 
from the cm*rent prices of ras will be ustiful as an index of com¬ 
parison. 

In analysing the costs of (jwr production it is unnecessary to 
take into account the costs of cultivation, cutting and strip ping . 
These are identical whether the cane is grown for sugar, ox gur- , 
making. To arrive at a parity of profits from sale of gur and cane, 
it is necessary to ascertain costs of manufacturing the cane into 
gitr. When these are deducted from the gross receipts realisable 
from the sale of gur manufai tured from a given unit of cane, the 
balance may be taken to represent the market value of the cane to 
the grower. 

But the subject presents the difficulties ordinarily encountered 
when any question of the. expenses incurred by the Indian cultivator 
arises. There is a material difference between actual cost, ?.e., 
the expenditure which would be incurred by a contractctr, and that 
of a cultivator. The former would have to hire cattle ami employ 
labour for each branch of the work : the latter gives liis own labour 
and that of liis cattle ; and, if their value were estimated at current 
rates, many agiicultural operations would apparently be conducted 
at a nominal profit, or even at a loss. -\ strict calculation should 
include some depreciation on the cattle employed ; but this is a 
nicety unHkely to appeal to the cultivatoi’. The point is to ascer¬ 
tain the price at which the cultivator should be prepared to sell 
his cane instead of converting it into gur; and it is uimccessaiy 
to look beyond his actual out-of-pocket expenses. Mr. Hadi in his 
book on the “ Sugar Industry of the United Provinces estimated 
the total cost of manufacture with hired labour and cattle at about 
Re. 1 per maund of gur. This estimate A,vas inade some years ago, 
and since then prices have risen considerably. Experiments made 
at two Gk>vernment farms in ulifferent parts of the Provinces, the 
cost of bullocks being reckoned at the current rate of the district, 
showed that the cost of crushing 100 maunds of cane and con¬ 
verting it into gur was between Rs, 11 and 12, The cultivator, 
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however, rarely hires cattle and performs some of the labour 
himself. A few families club together and hire a crushing mill 
which is worked by their oxen in turn. The juice is boiled in pans, 
generally hired for the season. The outlay, therefore, of the 
individual cultivator, is for his share of the crushing mill and 
boiling pans, additional labour and a few miscellaneous expenses. 
Cost of marketing may also be ignored, as for this too the 
cultivator uses his own cattle. 

Inquiries made in different districts through kanungos and 
‘patwaris go to show that the actual outlay of a cultivator in crush¬ 
ing 100 maunds of cane and converting it into gur varies from 
Rs. 3-4 to 4-8 ; the difference depending mainly on the amount 
of labour employed and wages paid. The crushing of tlie cane and 
boiling of the juice employs four persons, of whom tAvo, who under¬ 
take the most responsible work, are. usually adults. The hours 
worked are long, and one or sometimes two additional men are 
employed. The wages paid are four annas per diem, though, in 
parts of the eastern districts, a lower rate of 0-3-0 still obtains. 
The time taken in crushing the cane is about three and a half days ; 
where wooden and stone-crushing mills are employed it would be 
considerably longer. The hire of the mill during this period is 
from Rs. 1-12 to 2 according to the class hired. Hire of the boiling 
pans is about 0-8-0, and there are a few small miscellaneous expenses 
which may be put down at 0-6-0. As a basis for calculation, which 
at best can only be a rough one, Rs. 3-12 may be taken as an average 
expenditure. 

To complete this calculation, the average percentage of gur 
to cane obtained by cultivators is required. On this point the 
returns from the farms of the Agricultural Department, the out¬ 
standing feature of which is the high percentage of extraction 
obtained from well adjusted three-roller Nahan mills, are of 
assistance only as a general guide. They serve, however, to 
indicate that some of the figures, hitherto published, are over¬ 
estimates, if regarded as cultivators’ returns. Both the farm 
reports and crop-cutting experiments point to the highest 
percentage being obtained in the Meerut division; and these 
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results are justified by the superior varieties of caue grown, 
tlie. better facilities for irrigation, and tUe more efficient niillB 
employed. This tract may bo left out of consideration; since, 
for reasons which will subsequently bo explained, it is unlikely 
under present conditions that a factory woulil be established in 
it. Over the rest of the Provinces there are large areas of unirri¬ 
gated cane ; and in the east and south-east primitive methods of 
expression by means of wo^'den- and stone-crushing mills are still 
in vogue. Crop-cutting experiments point to an average of about 
8"50 per cent, of gar to canc on l^oth iiTigated and unirrigated tracts. 
Mr. Chirke has kindly supplied me mth figures from an eastern 
district of tlie Provinces giving the same percentage over a scries 
of years. These determinations were made under favourable 
conditions with efiicient crnsliing plant. As an all-round figure 
for the Provinces, excluding the Meerut division, a peicentage of 
8’50 should be a safe estimate in the sense that it is probably rather 
an over-estimate of airtiial average results. 

On the above assumptions, wluch it must be repeated can .be 
regarded as nothing more than approximations, the relative prices 
will stand as follows :— 
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These rates may now be compared with those inferred from the 
current rates at which ras is sold, in Rohilkhund there are 
two sets of rates—^thc one when the rtis is sold at harvest time on 
what is known as the “ khush kharid ” sy'-Stem ; and the other when 
it is sold on the adf^ance, or “’dadni ” system. The rates under the 
former sytsem are quoted as from Rs. 40 to 45 per hundred hatcha 
maunds. These maunds are complicated and vary within near 
localities; but the measure, sometimes known as a karda, is equivalent 
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to about 62^ standard maiuids. The above rates ard largely nominal 
and it is difficult to obtain any definite figures. At the quoted 
rates, ras would be selling from Rs. 64 to 72 per hundred standard 
maunds ; and since the kJtartdsari obtains some 6'6S per cent, of sugar 
from the ras there would be little or no profit on the transaction 
with sugar at its present price. In actual practice the hhandsaris 
transactions are carried on under the advance system, under which 
rthe price is Rs. 30 ^xjr hundred hatclM maunds or Rs. 48 per hundred 
standard maimds. (Mr. Uadi writing some years ago quoted the 
price of Rs. 45 per hundi-ed maunds). It is this system which has 
kept the industry alive in Rohilkhund. In the Upper Doab the 
wealthier cultivators refuse to take advances and the sugar-making 
industry has greatly decayed. 

When cane-crushing factories were opened in Rohilkhund 
it was necessary to offer some inducement to the cultivator to 
abandon his time-honoured methods of disposing of his pi*oducc 
and rates appear to have been fixed on the “ khush kharid ” basis. It 
is commonl> assumed that the. weight of juice expressed is equivalent 
to about half that of stripixjd cane ; and with ras selling at, 
say, Rs. 42 per 621 maunds, this would w'ork out to slightly over 
0-5-0 per maund of cane. Five aimas may be taken to be the general 
rate paid per maund of caiic in Rohilkhund ; separate HiTaiigoments 
being made for transport according to the distance. Such a rate 
is distinctly to the advantage of the cultivator ; since he not only 
obtains the advance, which is essential to Ids system of cultivation 
and the prospect of which is one of the ruain attractions of cane- 
growing, but he is saved the expense of crushing his cane. As 
the hhandsaris insist on the cane being lightly crushed so that the 
megass may burn better in the furnace and the cost of additional 
fuel be avoided, the assumption that 60 per cent, jiuce per weight 
of cane is generally obtained is probably also in the cultivator’s 
favour. Experiments shoxy that the average percentage of jvdee 
expr'essed by the cultivator, outside the Meerut ’division, is about 
48*76 per cent. 

With ras at Rs. 30 per 02^ standard maunds the price, of 
cane would be 0-3-9 per maund i the average price of gur in 
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Rohilkhund is-Rs. 3-8 per maund ; the cultivator is therefore dom{;r 
much better if lie can sell his canc to the factory at 0-5-0. 

Ill the Bulandshahr district in parts of -which sugar-making 
still survives, the jates of ms for the last 3 years averaged 
Rs. 58, 55 and (51 p<u- 100 standard maunds. Advances are not 
taken and the eultivatm-, if dissatisfied with the prices offered, will 
couveit the juice into (jHf. The lates, theivfore, which are strictly 
competition rates, would, (>n the assumption ahovementioned ys 
to the ratio of juice expi'-ssed to canc. givi* about 0-4-0 per maund 
of canc. The district, though in the Meerut division, is a cotton 
rather than a cane-groiviiig one, aiul the varieties of cane grown 
are inferioj- to thos<.‘ of the ’’cst of the division and prices of (jnr 
lower. The mill efficiency, which in these Provinces is largely a 
matter of the class of bullfx-ks employetl, is as high. Taking the 
average price of (jnr a.s Its. 3-12 per maund and the percentage 
of gnr to cane as 9 per cent., fhe priiM.' of cane should be about 
0-4-9 per maund. 

It must of course be obvious that the strain on the ciiltivatoi' s 
resources is much higher than is represented in the above estimate. 
The cultivator is not mei-ely using his cattle to crush his own cane : 
he is using them to crush his neighbour's as well, AH this time 
both he and his cattle could in most cases be more profitably em¬ 
ployed on the land. It is ni»t a slack season, for. outside the canal 
districts, irrigation of the rabl crops is going on all the time ; and 
land is being prepared for next year’s cane crop. The pitiable 
condition of the oxen at the end of the crushing season tells its 
own tale as to their loss in value. 

Turning now' to the range of prices ; it must be pointed out 
that the published returns merely show the wholesale prices at the 
principal market toAvns, They gi\'e little indication of the prices 
obtained by the cultivators—which alone can affect the price of 
cane—and are for the good classes of gxir, consumed by the nuddle 
class population «f large townis, of which very httle may be produced 
in the particular district. The village prices are unpublished and 
not easy to arrive at, though the onlinaiy cultivator has a surprising 
memory for the prices obtained for some years back. 
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Grenerally speakiiig, the gur of the Meerut division reahses 
the best prices. This i? due to the better classes of cane grown ; 
the alrill of the manufacturer in turning out a firm, crisp, 
light coloured article, and the proximity of the Punjab market. 
The broad shallow pan is in general use and great care is taken in 
clarifying the juice. In 1912-13, the districts of this division, 
with an area under cane of 3^ lakhs of acres, exported just under 
20 Jakhs of maunds of gur —approximately half the total provincial 
exports—^the bulk going to the Punjab which takes the cream of the 
provincial gur. The best class realised as much as Rs. 6 per maund ; 
but the ordinary price for a good gur was Rs. 4-8 and 4. The tract 
next in importance is Rohilkhund which in 1912-13 exported 6| 
lakhs of maunds, principally to Rajputana. The product of this 
tract has not the same reputation as the Meerut gur. The colour 
is darker and the consistency inferior. Some of the canes have a 
higher percentage of impurities; and the custom of cutting the 
cane before ripe is forced on the grower by the poverty of his cattle 
and the claims of other crops. The thin deep pan is commonly 
used, in which it is difficult to avoid overheating and caramelization> 
and the same care is not taken in making the gur as in the Meerut 
division. Prices rarely exceed Rs. 4. Last year good gur sold on 
an average at Rs. 3-8: this year the price is lower. The average 
price for good tjuality gur realised by the cultivator may be put 
at Rs. 3-8 ; but there is a considerable proportion of inferior quali¬ 
ties turned out, and possibly the cultivator is not losing so much as 
might appear at first sight from selling his ran at the equivalent 
of 0-3-9 per maund of cane to the Jehandsari. 

The position in Oudh is somewhat similar; except in Bara 
Banki district,where a superior class of gur is produced which largely 
findH its way into the Lucknow Bazaar. The Gorakhpur division 
in the south-east of the Provinces supplies the cheapest form of 
gur, which is mainly consumed in the Provinces, or taken by the 
gur refineries on account of its low pribe. No le&s than ten lakhs 
of TuaiiTula were exported in 1912-13 to other districts of the Pro¬ 
vinces, of which nearly one-third went to the Cawnpore refineries. 
The price is invariably low, rarely exceeding Rs. 3 and falling as low 
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as Rs. 2-12 and 2-8. In 1912, prices fell to such a point that it did not 
pay to manufacture the cane into g^iir and some of the crop was fed 
to the cattle. As a general rule the <jur is badly made, and is often 
a sticky mass containing an appreciable percentage of fibre and 
mud. That made from the wooden crushing liiills, either from the 
bacterial action set up or the extraneous matter wluch finds its 
way into the mill, is particulariy poor. 

It will be apiJaieut from ihc above brief resumti of prices in 
different parts of the Provinces that a central factory would 
stand little chance of success in the IJppcj- Doab, where there 
is a well established and proiitable export trade in gur and tlie 
price of cane would pj-obably be prohibitive. Tiie same might 
apply eciuaUy to the Bijnor and Bara Banki districts. On the 
other tiand, there are pai ts, where in the present conditions of the 
gut trade, a factory might Juive a fair chance of success ; wliile in 
th(‘. south-east it would probably be a boon to the cultivators in 
providing a steady market for their cane, and a more profitable 
means for its disposal than by convciting it into gur. If tliore is 
a profit to the refiner, who has to transport his raw material long 
distances by rail and employ an expensive fuel in refining, there 
should qjrimd jacie be openings for properly equipped cane-crushing 
fac*tories on the spot. As the siuplus of gur and comitry made 
sugar available for cxiiort, after satisfying local consumption, from 
this trade block amounted to some 17 lakhs of maunds, there should 
be no lack of cane. 

In dealing with the gar question, it is perhaps not always 
realised what an appreciable jiroportion consists of inferior qualities 
of dark or greenish colour and poor consistency, which is sold in 
the country bazaars at prices that can hardly pay costs of pro¬ 
duction. Sometimes this may be diu' to disease, unripeness or 
impurities of the cane, but there can be no doubt that an enormous 
quantity of good cane is wasted owing to the inefficiency of the 
plant employed, and to lack of skill. Even the best class of culti¬ 
vators often fail to turn out a good quaUty gur, and attribute their 
failure to such causes as the pi-evalence of east winds, etc. When 
estinuitiug the rate at which cane can be sold to a factory on the 
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basis of the prices of gur, the low prices must bo taken with the 
high. The better utilization of the raw material in ywr-making, 
by means of introduction of mechanical means of crushing and 
less wasteful methods of boiUng, presents a problem separate and 
apart from that of the establishment of central factories ; and it is on 
these lihejs that the Sugar Engineer is at present experimenting, lii 
any case it looks as if a change in present methods must be forced on 
the cultivator by lack of bullockpower, resulting from the rise in price 
of cattle. Sooner or later it will be brought home to the cultivator 
that cane crushing is an uneconomical way of using up his bullocks 
which ht the present time cost so much to buy and feed. In well 
irrigated districts especially, the imperative needs of agriculture 
demand that some relief should be given from the strain, now imposed 
on the cattle, of from two to three months' continuous work of a 
most trying character. The only feasible remedy appears to be 
in the abandonment by the cultivator to a larger extent of the 
task now undertaken of working up the raw material. 
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The writer of tlii.s ui-ticlo recently spent bojup time working 
in Cope.nliagen and was by the kindness of certain officials given 
every op|)(»rtiinity of looking into .some of the Daiiish methoils of 
organisation in agriculture. Whatever work is done in Denmark 
is taken up thoroughly an<l perhaps the <pialities of that nation are 
as well brought out in the management of their dairy trade as in 
any other indiustry- A short, description of their method.s will 
doubtless interest ceHain readers in India. 

One is forced to admire the Danes for the way they have strug¬ 
gled successfully against gi-cat odds. As a result of their war with 
Pru8.sia and Austria in the sixties, they lost Schleswig-Holstein, 
the fairest of theii- agricultural provinces. Of the country remain¬ 
ing to them, a large proportiem consisted of moor or banen sand. 
Up to this period corn had been the chief product, of Denmark, 
but after that it suffered a large fall in price. Hence one can easily 
see that Danish agriculture was in a very bad way. 

The Danes immediately set to work to make the best of the 
land still left to them and began by reclaiming the moor lands and 
sandy dunes and mai’shcs. .The reclamation work was started by 
Colonel Dalgas, who in 1866 founded the Danish Heath Society, 
with the object of biinging certain of the barren areas into culti¬ 
vation. As a direct result' of this Society's work, 26,000 acres 
of sandy land have been transformed into good soil, and 76,000 
acres have been planted with conifers, while hundreds of' demon¬ 
stration fields have been established throughout the heath land. 
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In speaking of the rise of Danish agriculture,’ one must not 
omit the name of Mr. N. I. Fjord, who might perhaps be styled 
the Lawes of that country. He began his experiments in 1866 
and founded what the widter believes to be the soundest set of 
practical feeding oxpfcrinients which have ever been carried out. 
An accoiint of these will be contributed to this Journal later. 

The Butter Trade .—In the jircsent article it is not proposed 
to write a full account of the Danish butter industry but mainly 
to give a brief account of the admirable way in which it is controlled 
by the State. Its importance may be gathered from the fact that, in 
1907 Denmark oxpoitcd butter to the value of more than £10,000,000. 
Most of this went to the Bj-itish Isles. It is not surprising that 
having established such a valuable export trade the Danes should 
have taken great care to prese.rve it. We will now see what steps 
the Danes took to ensure their exported butter being of the highest 
quality. They established a most elaborate butter control system, 
the head-quarters of which form a section in tlie lioyal Veterinary 
and Agricultural Institute, Copenhagen. This Institute was 
founded in 1888, and cost originally just over £8,000. Later 
on it was enlarged by the addition of a bacteriological section 
and animal physiology section, and a special section for the 
control of the butter industry. This meant an additional ex- 
penditm-e of £14,000. The Institute receives an annual grant 
fx’om the State of £7,200. The Dhector of the Institute is Mr. N. 
O. Hofmann-Bang, who, like all Danish people, was most obliging. 
Most of the information in this article was obtained from him 
and from Mr. Petersen Langniack, the Inspector of the Institute. 

There are 1,500 co-operative butter factories in Denmark, 
and every pound of butter made in the country is made in these 
factories. It is enacted by law that all milk, whether separated 
or whole, which is to be fed to cattle or pigs, must be pasteurised 
at 80°C, and the law imposes a heavy penalty in detected cases of 
transgression of this law. One of the ‘duties of the Agricultural 
Institute is to test samples of milk by means of tjie official 
parapbenylene diamine test, in order to see that it has been 
pasteurised at 80°C. 
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The object of this legislation is to prevent the spread of tuber¬ 
culosis. It is said there is less of this disease in Denmark than in 
England or Germany. It is interesting to note that if the milk 
is to be I'.-i ‘d for human consumption it need not be pasteurised. 

The Danes thus jokingly inform the visitor that Government 
allows them to spread tuberculosis among themse’lves and 
their families, but will not allow them to do so among 
the pigs and cattle. Orio cannot help being amused at the 
statement, bu the origin of the matter is not, as might be supposed, 
a difference of opinion as to whether bovine tuberculosis is trans- 
mittible to human beings, Imt is due to the fact that Denmark has 
so many co-operative societies for animals that they take care of 
their own interests, more .han the iState does of the health of the 
people. 

As a result of the alar^e enactment some dairies pasteurise 
the whole milk ; others pasteurise only the cream. Pure cultures 
of souring bacleria only are used and the cream is churned after 
a day. The ‘ ittcr is packed at the factories in wooden barrels, 
each of which ..olds 51 kilograms, or roughly 1 cwt. We now reach 
the stage at which the control work of the Agricultmal Institute 
begins. Each daily is supplied with a stock of labels and a number 
of barrel staves by th(‘ Institute. The labels are of a paiticular 
form and arc pasted on the top of the butter in the barrel. They 
cannot be removed without destruction. A Government stave 
is also put into each barrel, the barrel being made up incomplete 
by one stave specially for this purpose. The labels and staves are 
marked with the Danish Government mark and the words " Danish 
Butter.” Further the labels and staves bear a munber by means 
of which the name of the dairy producing a particular barrel of butter 
can always be traced. 

Samples of butter are continually being examined at the 
Agricultural Institute at Copenhagen. Any butter factory is hablc 
at any time to receive a telegram from the laboratory with a request 
for the despatch of a barrel of butter for examination. The 
^ ’tter must be despatched immediately. Thus it is ensured that 
t^e factory does not make special butter for the test, as the date of 
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despatch can be so well established. There are too many people 
working in a factory to allow of fraud being practised, and the penal¬ 
ties for frauds of this description ai-e extremely heavy. Good dairies 
only have to send samples perhaps two or three, times a year, but 
those whose butter hus come under suspicion may have to send 
samples rtiore often. The laboratory having received the samples 
of butter, stores them in a room at about 10°(.' for a fortnight. 
This is to allow about the same time as would elapse, if the butter 
were exported to England. So the keeping quality of the butter 
is thus also te.sted. Immediately on receipt of the butter sample 
and before storage its water content is iletermincil. If more than 
16 per cent, water is present the butter is rcturnetl to the factory 
without further ado, and the Government lalsds aiul staves at the 
factorvare all forfeited. Without these the butter cannot be export¬ 
ed and has to find a local and jioorer market. It can therefore be 
easily understooti that the fai-tories have uverv incentive to produce 
high class ljutter. In this connection the following amusing 
case may be related. A .sam])le received from a certain factory 
contained more than 16 per cent, of water, tlie factory was inform- 
i‘d and its manager immediately sent a sack and a letter to the 
laboratory, asking the authorities to kindly pack the " black devil *' 
in the sack as he did not want his neighbours to know his butter was 
returned. As a rule the butter contains about 14 per cent, of 
water. At the end of the fortnight's .storage the samples are judged. 
Each barrel of butter is examined by nine judges working m three 
groups of three. Each group of three judges has a sejiarate room, 
and each sample of butter g(jes through the three rooms in turn. 
During the judging each barrel is covered with an iron canister 
so that the judges cannot .sec the number of the factory from which 
the sample comes. The butter is judged by taking out a core with 
an auger, and smell, texture, colour, taste and water ct>ntent are 
taken into consideration in judging. The) have a scale of points, 
the maximum being 15. In order to come np to exportation standard 
the butter must get 5 points. If this standard be not reached 
it is a serious matter for the faciiory concerned, as it forfeits all 
the Government labels and staves, if the judges give different 
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r(*sult8, they are brought together over the sample to finally 
agree on marks, but it is interesting to find that serious dis- 
agre«mentH an* v'ery rare. The laboratory, at th<‘ eouclusion 
of each judging, informs the factories eoneerned of the weak points 
of their pi'Otluet*. All butter judg<‘tl is puredrased by the State at 
market rates, and after judging, is sohl lo<‘alIy, as it 1/as been 
disfigured a little, (.lovernmejit loses about 10 kroners (ll.v. 3f/.) 
on each hundn'dweight l»arrel. 

About 2o butter exliibitions are held annually at each t>f which, 
on an average, loo samj)les are judged. .\t the (uid of each year 
a diploma is awarded to the factory ti.anag(‘r who has produced 
the be.st Imtter <luring the previous .‘1 years, t’eitificates of Honour 
an* also awarded to particularly succe.ssful managers. Only 14 
of tlie.se certificates have. liow«*ver. been granted in 25 years. h<*nce 
it eaii be re.tddy uiuler.stood t hat Itotli diplomas and eeitificates 
are very highly pii/.i*d. Tin* jUilges are tnade up of 40 repn*sent- 
atives of t la* iiiovt itiiportant eoninu'feiai butter lioitvs in Denmark, 
who an* t herehu- naetieal men. together with a nnmlter of tJovern- 
luent dairy specialist'. l•'r^Jn> this l>ody the nine judges are si*lected 
and t.lies<* are n*gularly eliang*‘d. They get their tailway expenses 
and H kroners (about ft.v. (*//.) foi- the day from Iluvernment. They 
are pntvhled with br(*akfast and ctdiee n»om.N. t)n the walls of 
the latter an* photographs of all the judges who have ever been 
appoint(*d and also pilotographs of all managers who have obtained 
('ertificates of Honour. 

From the al*ov«* brief sketch it will l»e .s«*en what a fine organisa¬ 
tion the Danish butter control system is. Certainly it seems perfect 
and yet “ Hoim* Counties " in his adinirabh* work I'lititled ” A Free 
Farmer in a Free State " .says that the Dutch huttcr control system 
is the most p<*rfect in Kurope. Kvcii if this be .so. it must lie 
rememben'd that Holland has ha«l the ailvantage of being able to 
model most of her methods on thosi* of Denmark, which w'as the 
pioneer of the c«)-operativ« movement iti agriculture. 

The Milk Trade. (’o-opi*rative dairies st*lling milk, work on 
a large scale in Denmark. Pratt in ” Organisation in Agriculture ” 
says “ iti 1907 the enormous co-operative dairy, Trifolium, delivered 
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65,000,000 lbs. of milk and it was proposed to extend it to produce 
110,000,000 lbs. of milk annually from about 12,000 cows. The 
capital in 1907 was £83,000.” 

It is proposed to give a short description of what was seen in 
the premises of the' Danisb Milk (’o., Ltd., in Copenhagen. One 
is struck in Denmark by the evident pleasure which managers of 
concerns take in showing an Englishman over tlie pivinises under 
their control. The Danish Milk Company is a co-o]i>erative concern 
and it has three offic<*s in different parts of Denmark. There are 
350 members of the .society and 150 of tinun .send milk to the Cojmui- 
hagen'factory which|was visited. The averag«* daily yield of milk 
per cow works out at 20 to 24 lbs. Dani.sh(l ll>. Danish = 1*1 lb. 
English). 

In 1903, the Company sold 35.fi00,<»00 Danish lbs. of milk. 
This increased in 1907 to 31,400,000 lbs. Danish. .\t pr«'.s('nt they 
sell 160,000 Danish lbs. daily. To ^ivc an idea of tlu* area <lrawn 
on for milk it might be stated tiiat it cliiefly counts from Sojaelland, 
while a small proportion comes from KaLster, Lollaml and Kyen. 
The cows, which supply the milk, undergo veterinary in.sp(‘ction 
monthly. Cows .suffering from tubercidosis ar<‘ remov(‘d from the 
cow houses. The contractors are bound to keep back the milk of 
sick cows even without veterinary int«‘rvention. The veterinary 
surgeon has to examine the cows f<u’ cleanliness especially their 
udders and also the quality of their food. Each contractor has to 
notify to the Company any oase.s of infectious cliseases occurring 
among his employees and the milk from his herd is kept back till 
all danger of infection is past. All los.ses .sufh'red by the contractor 
in keeping back milk on account of disease anumg the live stock 
or among his employees are made good by the Company. The 
Company stipulates for the use of fresh food. It is laid down that 
the hair of the udders, tail and upper buttocks of the cows is to 
be cut in the autumn l>efore the animals are .stabled for the 
winter. 

The milk obtained for the first 4 days after calving must not be 
delivered. ‘All milkers have to wash their hands before milking. 
From the milk pails the milk is poured into vessels which are placed 
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outside the cow house, the milk in the process being passed through 
a Ulander filter. In this particles of dirt arc^ kept back by a thin 
layer of wadding placed between two fine metal sieves. The milk 
is next aired and cooled by running it over cylindrical refrigerators 
which are kept cool with ice water. The temperature • of the 
milk having been reduced to oO°Q and below, it is poured into cans 
provided by the Company. The cans have close fitting lids and are 
sealed with lead seals to prevent adulteration during transport. 
They hold when full 50 litres of milk. The cans are railed 
to Copenhagen where they are met at the station by the Company’s 
oun vans. At the dairy the temperature and degr<‘e of acidity of 
the milk is tested. If too acid or if the temperature be more than 
12° to 14° C. the particular can is put aside and the milk used for 
other purposes. In this case the contractor receives a smaller amount 
for it. It is veiy rarely, however, that the milk is not up to the 
standard conditions. The milk must further contain 3'25 per cent, 
of fat. It is next weighed and poured throtigh a fine metal sieve 
into large covered ve.ssels made of platinised sheet iron. From thtse 
it is pumped through a Hannel filter into a ventilating apparatus and 
thence into the pasteuriser. Here it is heated to 8U‘’-90°C. and 
tlnm pusses through large cylindrical rt'frigerators cooled with 
ice water by which means the tem].>eraturc is reduced to 4° or o°C. 
From the cylindrical i-efrigerators the milk pas.ses through closed 
pipes into large <-loscd j-ecoptacles and thence to the bottling room 
which is on the floor beneath the pasteurising room. In the 
receptacles the milk is kept gently stirred by mechanical 
stirrers to pievent the cream separating. 8,000 kilograms of milk 
can be handled as above described in half an hour. 

The Company takes every care to procure fresh and whole¬ 
some milk from healthy stock. They Consider pasteurisation 
advisabh* because it would be quite impossible to exclude all stock 
failing at the tul^erculin tept. The Company do not, however, 
pasteurise chihlron's milk but supply this from cows, which, by the 
tubercMihn ‘test, have been proved free from tuberculosis. The 
tuberculin test takes place twice a year and the Company expressly 
stipulates that the stock is not to contain any cow which baa ffaiW 
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at tlie test. If any cow should react or shew symptoms of reacting, 
it is immediately removed from the farm. The Company give, 
as one of their reasons for not pasteurising milk for children, that 
the process has proved detrimental to the digestibihty of the milk. 
It should, however, be noted that the balance of scientific evidence 
would not be on the side of this statement. Uliss Lane-Claypon’s 
recent reports* to the Local Government Board on the effect of 
'feeding pasteurised as against ran' milk to childi-en are decidedly 
in favour of the former. 

With regard to the tuberculin test moreover a number of cows 
though failing at the test are well able to supply non-infections 
milk, provided they have the tuberculosis in the so-called “ closed ” 
form in which no bacilli are secreted from the system. 

We have so far followed the milk through the factory to the 
bottling room. A certain amount is now sold direct in tin cans 
to retail merchants. Most of it, however, is ptit up in bottles fin- 
sale either wholesale or 7-etail. The bottles are all (-leaned, filled, 
labelled and sealed mechanically. They are placed first in a huge 
wheel containing a niimber of compartments, one tor each bottle : 
210 in all. The bottom of the wheel revolves through a soda solu¬ 
tion and the bottles are thus rinsed inside and out. They ai-e next 
scrubbed inside with a brush rotating at 1 ,(MK) revolutions per minute 
and are finally rinsed with fresh cold water. They pass upside 
down by mechanical transport through more rinsing water to the 
bottling room. 

The bottles are filled at the taps whose syphons are automat¬ 
ically closed when the bottles are removed full. The latter are closed 
with porcelain stoppers made air-tight with rubber rings. The 
Ck>mpany, however, is taking to pasteboard tops which may be 
discarded after use. For children’s milk aluminium taps arous(*d, 
made air-tight with a piece of paraffined cork wdiich can only be 

* (1) Report to the Iiooal OoTemment Bonrd iipon the “ Itiolnfrirnl pm|K>rUc8 of milk 
both of thehonuTi apeciea and of oo^ oonsidorod in npeeial relation to the feeding of infants.” 
by Janet E. laae-Ciaypon. ild. Price M. 

(2) Report to the lixsal Oovemment Board upon the "ATaitaMe data in regard to the value 
of boiled milk as a food for infants and jronng animals,” by Janet K. loine-Ciaypon, ir.it. 
Moo ML * 

Both repmta pabiished by Messrs. Wyman ft Sons, Ltd., Fetter Lane, London, E.C. 
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ttsetV oiace. live Ivottles are stoied ovenvvglit in a cellar kept cool 
by a cooling nmchine and are sent out, next morning by the 
Company’s own carts. The following prices ut which this milk is 
sold may Im* of inton'st.;— 

Bottles of whole sweet milk, 1 litre 19 ores| 100 ores- 

>5 >s J1 i )i 10 ,, / Is, l^<fa 

Thcs€< are retail prices. A wholesale trade is also done and the 
milk is then sold ut 2 ores less per bottle. * 

The Company also produces some butter, the amount varying 
from 1,500 to 2.000 Danish lbs. (1 Danish lb. =1’1 English lbs.) 
per day. It is sold in stoneware jars containing from 1 to 10 Danish 
pounds and also in large (juantitics to wholesale dealers. The 
buttermilk which is also put through the pasteurisation process^ 
is sold retail in I litre bottles for 7 ores. At this price it finds a 
ready sale. 

The nuiTibcT of j)oopl<* employed by the Company in handling 
the milk, distriluiting it to eomsumers. etc., amounts to 153men 
and 71 women besides 220 boys who help the carriers in taldng'the 
milk from the vans to the houses of the consumers. The Company 
employs only healthy people. In case of ilhiess in an employee’s 
home the physician of the Company decides how long the employee 
is to be kept away from work. During this compulsory absence 
from work the Conipany pays full wages to the employee. 

The Company issues to each contractor a contract form with 
the following headings :— 

(a) Feeding and treatment of cows. 

{b) Milking and refrigeration. 

(c) Delivery of the milk. 

(d) Control and stoppa^ of delivery. 

Under each of these headings is offered advice and stipulations 
are made, of which most have been mentioned in the foregoing 
pages. 
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The amount of molasses formation in sugar manufacture is 
one of the chief factors determining wliether that process shall be 
worked at a profit or a loss. In t^he boiling of sugar-cane juice, 
as is well known, a cei+ain amount of the crystalline sugar is deposited 
while another part remains in a sticky mass, which in the ease of 
gttr\s mixed with the crystals. In the refining of sugar this sticky 
portion i.s separated by different methods from the crystals and 
is left as a vkscous sweet li<|md to which th<‘ name of molasses is 
given. 

Now in ordinary separations of er^’xtalline substances from 
solution, if that solution be merely of the pure substance the whole 
of the material will crystallise out on mer# evaporation of all the 
solvent liquid. In the case of sugar-cane juice however we. have 
not a pure solution. Sugar-cane juice consi.sts es-sentially of water, 
cane sugar, reducing sugars, salts of various metals, among which 
potassium salts predominate, sihea, and a .small (juantity of gums 
and nitrogenous substances. It is found on evaporation of this 
mixture that, while neariy always a certain (juantity of cane sugar 
is recoverable as crystals, nevertheless, even under the mostiniproved 
methods, from 10 to 20% of this suga,r is always lost and is non- 
recoverable from the molasses. Further than this, it is a well 
known fact that juices, containing in the first place identical (j[uanti- 
ties of crystalline sugar, yet will fumisih very varying quantities of 
sugar crystals when treated in exactly the same way. 
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\u touWiqw;m-i‘ ol this jilMMjoijjejion it in obvious that, hesfc 
t\vc iwwovmt oi •avt»\a\ savaAiaiost* and ‘t\ni ^rottsH oi matvutactxm;, 
tWv<' \nnal otW*v \actova iuftvn.‘nv\ug tW ionuation oi trystai^no 
8Ugui and molitsSfH. and it in proposed in this tnief note to discuss 
the probable reasons for these ditfereiices in’molasses formation 
in juices coiitaining the same percentage of saccharose. ’ 

Now it is well known that in cane juice there arc other substances 
than cane sugar. From the point of view of the manufacturer 
t.he.s»* substances are waste products, and liis object is to reduce 
the <|uantity present to a minimum. among these substances 

are the redneing sugars (glucose and fructose), .salts of the alkalies 
and alkaline eaitlis. and to a certain extent, gums aiul nitrogenous 
substances. It was at one tiiia* thought that all these .suhstanees 
had a great inlluencc (»ii the soluhility of saeeharf>.se in water, aiul 
that the jnesejue or ab.sence of each of them Jiiade a very great 
dilYer»-nce to the amount of cry-stallinc sugar obtained from a solu¬ 
tion of given (-onceiitration. in fact t<i each of these.* impurities 
wasasisigned a dcHnilc nnml»er which e.\pre.s.sed its so-called melas- 
.sigeuic power, giving an idea of the extent to which the crystallisa¬ 
tion of sugar woidd be retai<ied by the pre.sence of that particular 
constituent. This view has been cojisideiably motlified as a result 
of work tlone by (ieerligs in .lava. t<j which reference will be made 
later. 

On examination of the impurities we find that the nitrogenous 
cnn.stitueiits are maitdy removed dui'ing the process of clarification 
of the juice and that the gums, except in special cases of disease, 
are not present in such large quantities as to be likely to have a 
great effect on the amount i>f sugar erystallisetl. In consequence 
it is only propo.si‘(l here to dLseiiss the so-called melassigenie power 
of the reducing sugars ami salts ilissolved in sugar-cane juice. Tak¬ 
ing these constituents in order, we Jirst arrive at the reducing 
sugars, which are very difHcultly erystallisable substances of much 
lower molecular weight than saccharose. 

In the ripening process of the cane it is probable that the 
reducing sugars ui*e first formed from complex carbohydretes which 
are. initially formed by the agency of the plant from the carbonic 
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acid of the air. On ripening these reducing sugars disappear, and 
higher carbohydrates, notably saccharose, take their place. This 
goes on for a certain period, the reducing sugars gradually decreas¬ 
ing and the saccharose gradually increasing, until at last a inaxitnuiu 
sacchaiose percentage and a luininuim of reducing sugar is attained. 
After this another change is found to take place, the saccharose 
gradually breaking up again, giving an increase of reducing sugars 
and a decrease in saccharose. 

t 

The followang table will illustrate this gradual change very 
well. It is taken from the average of the analyses of ten plots of 
the variety of cane known as Khari, grown at Sabour :— 

Khari Suoar-Cane. 

Average of analyses of ten plots. 


Time of analyses. 

j 1st Nov. Mid Nov. 
1 1013. 101.3. 

1st Deo. 
1013. 

'.MidLOec. Ist Jan. 
i f913. 1914. 

jMid .fan.list Feb. iMid. Fob. 

1 1914. 1 1014. i 1914. 

Saccharose 

' 11-04 

12-28 

13-20 

: 13-40 

14-28 

14-5U ; 14-92 1 14-40 

Reducing sugars. 
(Expressed as 
glucose). 

■ 2-11 

1-00 

1-78 

1 1-67 

1-44 

; 1-41 i 1-33 I 1-49 


This cane is known to come to maturity rather early, and these 
figures show that the ripening occurred principally between the 
first week in November and first week in .lanuary, the actual maxi¬ 
mum of the average saccharose content and the actual minimum of 
the glucose content being attained by tlu; first week in February, 
after which date a decrease in 8accharo.se and un inciease ingluco.se 
was remarked. 

It will be seen from these figures that under this last season’s 
conditions the lowest average glucose content was 1 *33 per cent, and 
that the highest amount of saccharose present was 14’92 per cent. 
There is no doubt that this presence of glucose is a distinct dis¬ 
advantage and very few cases are found m which the glucose on 
ripening has completely disappeared. The whiter has in the 
course of his experience come across isolated cane clumps in which 
the glucose has been almost negligible, but such cases are very few 
and far between. 
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Now it wap tlioiight at one time that the presence of this glucose 
in cane juice had a great influence on the percentage of cane sugar 
available for crystallisation and the amount entering into the 
molasst‘s. This idea has only recently becjj proved to be false by 
Uucrligs, the great Dutch sugar chemist, who was at one time 
Director of the West Java Sugar Experiment Station. .This ob¬ 
server found from a large number of observations made on cane 
sugar molasses in Java, that the actual ratio of saccharose to water 
in molasses is g(‘iicra]ly less than that of th<* saccharose to w'ater 
in a .saturated solution of pure sugar and that generally the molasses 
containing most glucos<- shows the lowest ratio of sugar to water. 

Now. m existing literatiiic glucose is nearly alwaj’s referred 
to a.s a molasses forinei-. and one would in consequence expect high 
solubilities insteail of the htw values which were found by actual 
analyses. In consc<pience (.icerhgs made some experiments to 
ascertain liow glm-ose iidiueuces the solubihty of saccharose in 
water and by these <*xperinients he completely upset the old xdew 
of tlie molasses forming power of the former sugar. 

lie took a supersaturated solution of pure saccharose and added 
to it glucose in varying amounts and obtained the following results 
after some months’ standing :— 
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consitleration of these figures, w'hich were carefully revised 
by tJeerligs. shows us that the quantity of glucose present in the 
juice has no appreciable influence on the-amount of saccharose 
which will ultimately crystallise from a’ superstitiiratcd solution. 

While these experiments showed very clearly that the presence 
of glucose did npt diminish the forniution of saccharose from its 
supersaturatetl solutions, they nevertheless did not throw light upon 
the fact obserrved. that there was actually less saccharose dissolved 
in certain Java molasses than would correspond to a saturated 
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solution of the amount of water contained in the niolasses. This 
diminution of dissolved saccharose did not occur in (‘very case, but 
it was fouiid to happeivas a general rule, as will be seen fi*om th(‘ 
following table which has been copied bcnlily from page 305 of 
‘‘ Cane Sugar and its Manufacture “ by Priusen Geerligs, 1909 
edition :— 


So. 

Dry Sub. 

Sucrogp. 

: 

Itvduriiii; 

At(h. 

Wali-r. 

(luutifiit 

Sucrotte 

.. 

Ratio of 


Bt&uce. 

(Sac-eba- 

Siigar. 



of 

un UK) 

Koduciii). 



rose.) 




Purity. 

parts of 

Sugar to 








water.* 

AhIi. 

0 





. . 

UKl- 

216-2 


1 

74-88 

59-20 

7-29 

6-07 

25-12 

79-Oti 

235-7 

i-20 

2 

74-29 

58*70 

9-97 

3-82 



228-3 

2-61 

3 

82-88 

47-80 

14-.53 

0-66 



279-2 

2-18 

4 

74-69 

.TO-20 

15-14 

4-35 

25-31 

»i7-21 

198-3 

3-48 

5 

82-90 

43-70 

15-80 

6-50 

17-10 

52-17 

2.55-6 

2-43 

G 

72-23 

49-00 

15-.-.2 

2-52 

27-77 

67-84 

176-4 

6-.56 

7 

83-55 

47-90 

17-44 

7-00 

16-45 

.57-33 

291-2 

2-49 

8 

71-07 

42-90 

19-9;( 

3-00 

28-93 

60-3«i 

148-3 

6-64 

g 

71-55 

43-10 

20-87 

3-39 

28-45 

60-23 

1.51-5 

6-16 

10 

77-10 

34-10 

23-00 

7-80 

112-90 

44-2.3 

148-5) 

2-95 

11 

71-40 

32-40 

23-00 

5-20 

28-60 

45-38 

11.3'3 

4-42 

12 

76-80 

36-90 

26-;ki 

4-97 

23-20 

48-05 

1.59-1 

.5-2‘» 

13 

75-86 

30-90 

27-47 

(•*37 

24-14 

40-73 

12S0 

4-31 

lA 

73-88 

32-90 

27-.>3 

3-72 

26-12 

44-.53 

126-0 

7-40 

15 

80-90 

35-30 

27-60 

8-08 

19-10 

43-6.3 

184-8 

.3-42 

15 

•' 74-62 

34-05 

27-78 

4-16 

25.38 

45-63 

1.34-2 

r> ’(iK 

17 

75-50 

33-70 

28-12 

3-65 

24-.’V* 

44-64 

137 -<» 

7-70 

18 

77-02 

33-80 

28-20 

6-88 

22-98 

43-88 

147-1 

4-10 

19 

73-78 

32-19 

:i0-30 

3-77 

26-22 

4.3-64 

122-8 

8-04 

20 

74-23 

3*)-69 

31-73 

3-65 

25-77 

41-34 

119-1 

S ‘(»0 


• At 28 c. 


From this table it will be seen that the solubility of sucrose 
in 100 parts of water at the average Java temp(*rature is 216*52 
parts. This is put at the head of the table as number 0 in the .series. 
Further, it will be seen that out of twenty samples analysetl only 
5 showed a gieater ratio of saccharose to a hundred parts of water 
than 216*2 and the remaining ratios were far less than this. Since 
the glucose in solution was foun d to have no efiect either negative 
or positive upon the amount of crystallisable sugar, and the re¬ 
markable phenomenon illustratcMl by this table was found to exist, 
it was necessary to look for some other factor in the juice which was 
likely to affect the amount of sugar crystallising out from a sugar 
juice. Now it is well known to chemists that certain iiuueral salts 
have a definite action, which is not ve^y well explained, upon the 
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ptt>ci\rtVatiou oi otgaiae su\»staii( (.*s uud (Jwrlips waskdto ewc^uiv' 

wWl^wt tW‘ joint iutionof iovfit ruj»iu‘ aud aa\ta w- 

tot\usp\wvu\uv.\\oi\ nitW vuvyingv\uantitu-s oi satctiarose dissolved 
in tin- same amounts of water in ditlerent .vamjdes of molasses. In 
eonsequcncc he prepared wdutions coutaiiiing’the same ajiiomitof 
suecliarose and wat<.*r but vaiyin*i amounts <»f glueost- ajid of potas¬ 
sium acetate. Tlie solutions of saccharose weie so preiKired as to 
be supersaturated and. after this sujiersaturated sugar had 
ciystallis(id end it was weigJied and the figures were obtained which 
show'ed that, while potassium acetate* withmit glucose (*norniously 
increasetl the .sedubility of saccharose in water, when glucose was 
a<ided to the s(dution this solubility was very much decreased, 
and t hat. when a high ratio of glue(»se to ash was found in t he mother 
li(|iior. a nunb lajg<‘r (|iuintity of sacchar<jse crystallised out than 
w}n*n this rati<i was low. Tli<‘ asli. of coui>e. is obtained by evapora¬ 
tion t>f the juice and subseqiieirt ignition aiul may b<* r*'garde<l a.< a 
measure of the tiuanrity of salts preseiil in the juice. (.Jeerligs 
was therefore led lo the cojiclusion. which he substantiateil by a 
Very complete .series of e.xjH-rimeiits. that the simultaneous presence 
of any kind of salt and gluco.sepromotes crv,stalli.satioii of.saccharo.se. 
and that crystallisation i.s nuue abundant ^^lu■n f(»r a given, amount 
of suit, the pioiH»rtion tif gluco.se is greate.sl. ^I’lnsmaybe .simjdy 
explained by regarding nuda.s.ses as a hyilrated combination of .salts 
and saccharose, which is stable in a ctnicentrated and oidv 
dissociated when in a very dilute state. When glucose is added 
to tin* system a certain amount of the -saccharose is di.splacetl 
from cumbimition by the glucose ami is deposited from solution. 

Molasses then is delinetl, by (.leerligs. as ' a hydrated com- 
biuution between sugar and salts, which cammt be broken up by 
dissociation in a coneentratetl state and therefore cannot yield 
sucrose in a crystallised form.' 

In view of these facts, theix'fore, it is obtious that besides 
the amount of saccharose and glueos<* in a cane juice, a very im- 
’ portant factor iu its value is the content of salts. Now of the salts 
of sugar-cane juice, by far the greater amount aiy those ^f 2 K>tash 
and an estimation of the potash content of the juice will therefore 
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give U8 a very good idea of its salt content. Now tln^sc salts appear 
in all stages of sugar manufacture, as there is no system of clarifica¬ 
tion which will remove them, and, in consequence, their deter¬ 
mination is a matter of considerable importance. Besides the effect 
of these salts upon the molasses formation it is probable, according 
to Geerligs, that a high jxjtash iK?rcentagc in the cane juice is as 
a rule accompanied by a low quotient tif purity, a low sacchartisc 
content, and a high glucose content when tlu* cane ivS rij>e. Further, 
the same observer calls attention to the fact that differ<*nt varieties 
of sug^r-cane give juice containing different (piantities of jiotash 
even when grown on the same soil, and tliat the potash content 
of a jidce changes very little during the proc(?s.s of ripiMiing -in 
which point this property differs from that of sugar content. 
During the past season a few experiment.s have be<‘n carri(*d out on 
this subject with a view to dettu-mining whether the diff«‘rent 
varieties of cane grown at Saboui 'wouKl show marked diffejcnc(*s 
in the potash content of the juice. A large number of juices liav(> 
been analysed after ignition, and there are indications of .such differ¬ 
ences. At the same time however differences have been observed 
in the same variety when gnnvn in different fields whu h are »iuite 
closely adjacent, so that it is probable that a very gnuit number 
of experiments would have to be made on different plots and their 
average taken before we could be sure that tliis difference in potu.sh 

content was due to the variety and not to the circumstances in 
* • ** • » • • 
which it was growing. A continuation of these experiments is 

being made, as it is obvious from consideration of the few facts given 

in this brief paper that the salt content of a sugar-cane juice is of 

the highest importance for, as mentioned above, the amount of 

salts in the juice is said to influence the amount of saccharose at 

maturity and certainly has a great effect on the amount of sugar 

that will ciystalhse out. 

It will perhaps be of interest to give a short account of the 
differences in potash content found both in the (t*mie variety under 
different treatment and also in <lifferent varieties under the same 
treatment.. Mention has already been made of the fact that a great 
amoimt of variation was foimd in the potash content of juice from 
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which was chosen for exainiiiation was tlie one known as Khari, 
which grows vci’y well under the conditions existing at Sabour. 
From the beginning of December 1913 until the middle of February 
1914, foitnightly observations were made on the potash content 
of the juice of this cane grown on various plots. The pePehlorate 
method of estimation was used, uiul although ir} the earlier experi¬ 
ments no attempt.s were made to remove the sulphate, it was found 
necessary to tlo this in or<ler to reiuler tin* results absolute. In 
eonsecjuenee onlytho.se result.s a re <juoted which have been obtained 
after fr<*eing th<‘ ash from .sidphate with the u.sc of barium chloride. 
There was, as one wouhl expect from reading Geerligs" account, 
little change in the averagt* ])ota.sh content of the juice from each 
field during the whole sea.sou. On the other hand, however,!, was 
found that tlie average jxttasli coiit«‘iit of the jtiice frojii one field 
nas ilistiiu-tly (lifh-nmt from that of the other and, in fact, varied 
very largelv between .>«uch wide limits as ‘142 per cent, and *285 pt‘r 
cent. These ea.^;.-.'. are extreme limits. Imt the existence of such 
difT(*rence.s renders it ol>viuusthat it would be difficult definitely to 
classify a cane as high or low in i)otash content on the results of a 
single analysis, as there appear to be many other factors influencing 
the potash content of a cane juiie beside.s the actual nature of the 
cane it.self. In «-on.se«[Uence it is hoped that a more extended 
series of ob.servations may Ik* made in ensuing seasons. 

Xow on the juice of tin* Khari variety of sugar-cane 38 absolute 
potash d(*terminations were made. About 100 determinations 
were done without elimination of sulphate but these have not been 
considered. Tin* average potash content of the juice of these 38 
samples w'a,s *191 p(*r cent, and the ]>robable error of a single sample 
calculated fnmi this was *021 per cent. The samples were taken 
from two adjoining fields, one of which was apparently richer in 
available potash than the other, as the average potash content of 
juice from canes grown in the one was *173 per cent, while the average 
potash content of jui<*e from the other wtts *208 per cent. Further, 
the plot immediately atljacent to the field w'ith liigh potash content 
also gave cane with a very high percentage of potash in the juice. 
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Figures therefore of potash content of the juice of any one variety 
must be taken Si-om the average of a great minilicr of determina¬ 
tions if great reliance is to be placetl t>n them. 

The few figures obtained bvthis yeai swork aJ.su throw liglit 
on Geerligs* statement tliat the jM»ia.sh i <»ntent of tJie juice and 
its saccharine richness are to a ceilain extent correiated. In the 
first place an cxaiuination was made of tin- sunijil'-s of Khuri cane 
which were <‘xamined with a view to finding «»ut wln'tJier this cor¬ 
relation existed in one variety. Had this lanm the case it would 
have appeared that the actual external infiueiues wliieli alTecteil 
the potash concentration of the cane had afiecteil the .sugar content 
more than the nature of the cane it.self. 

Tile mean sugar content of the .‘IS .sample.s of juic«‘ was 
and the mean potash content ’lid. On drawing these residts up in 
tabular form the accompanying scheme was obtaine<l: 

Table siiowixo ^l'mbeh ok s.\MeLEs ok the samk vakietv 

OF CAXE CONTAIMXO VAUlOfs PeKCEXTAOES OK KaCCJIAKOSE AM) 

, Potash ix the jitck. 

Perccatiuje tixyar Vontcnl. 

- _ 

!)•*> 10*5 llO 12*5 } ^ Iw’.'i J7'0 • M<*aii 

to t.tj to to to ^ !o to to 

10%» 11-0 li-o 13*01 M-.7 I.V.iJ Jir:. I7%t 

1 i 

■ - 1 ■ ! -- 

•140-T<i0. - ' :t i.I - 'H" 

•160-180 . i i I e 1 I I .. ' - 020 

.... / . . - I / ' ' • ■ • • j ' 

I -r-020 

. I I I. - -040 

•240--260 . 2 1 .. . I -(--WiO 

■260--280 ..I. .. . +i»HO 

-280--300 .. I .. .. 1 .+100 

Mean-*191 . | —4 -3 -2 —I taken an -+ 1 -i~2 '-4 

I tantH. 

\ 

I _ « _ _____ _ _ 

This scheme roughly shows that there is probably very httle 
indication of correlation between potash content and sugar content 
in the 38 samples examined. The actual calculation according 
to the usual formula shows a correlation of—*26 ±*10 which is prac¬ 
tically no correlation at all. It must,'however, be pointed out that 
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sufh an e^'anli^ftt!<Mi. Imst-il n?. i ... a JctMiniiiaTioTis, cainint 
\>r aRfttinW’l tt> (ii''■ nifir*'t ha' h i', uoi.Mif what to lo«k ioi. and 
that wt* < iii» hntiUy ay n > • o' itt h, ^novt-s 11n* ahsctioti of 

rorrelath ti. ^ v.- ■>haU ■ "'x-. v.-r 1 i-< tmich grc.itcr 

cvulcno*' nf > orn'lat ii>i» hci > ■ i j, .lutash .uid > gar cowtent of 

the juifi* .itMi tin- luicc- x.r i ((i l.clong to diffoiM'iit varietios, 
ultliovigh iuM<‘ a'.'aiti we h.ivr or y a i«‘\v dotenoiiiatioits on w\uc\i 
\n our ralnil , l'»u^. Tl.>- sugar dcttMininatums wero luatV* 

frtitii tt£»i'tpk*s takx ii at tfu* *■! of I'ldnui’ty and fxoginnitig of March 
a' at t Ijat t iiiu> 1 loTx* i.> fuiiial to I to litt !»> c i (h duo to immaturity or 
ox or-tiiat urity of tin- cauo. A.s was to lio t xpoctod. tho difTomioos in 
potash couttMit woro fouiKt to ho iimcli larger from varietv to variety 
than in the one variety <*xnmiiied. The mean potash content of 
38 varieties was found t(» he ‘174 and the extremes were as wide 
apart as •OOh j)er tent, and “iTli |>*'r cent. The standard deviation 
was +-doO. A tabular sxhenie «lrawn up ii» this case shows that 
there appears to he a distiiu t eonne{ tion hot ween the pot.ash con- 
t <‘nt of different varieties and t he sugar content of their juice. This 
table is now given showing as before juice rix hness as ahseissoo and 
t h(‘ potash percentages as ordinates. The abscissa^ are taken to 
])nss through the group of potasli content lying between ■160 jx‘r 
cent, and ‘IHO jwr c(‘nt. and the ordinates tlirougli the group of .sugar 
x'ontent 17 percent, to IS percent. 

Table sHowixt; Ncmbek ok Varieties of caxe ('oxt.aixixo 

VARlOt'S l*ER('K.NTAt;E.S OF !SA(■OHARt).SE AND PoTA.SH IX THE .iriCE. 

ZV/WV/^/f/C SUfftW ('outflit. 


4 
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■Illii-'ISII 
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•aiKr--2ai) 
•220—240 
•240--2II0 
•280--280 


14 i.%i.vn; ui iT 

IT-IS IS-4!I 

)*t.2xi 

20-21 

21 22 
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.. 1 .. 
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An inspection of this .schonie sIjows the mft]ontv of cases 
outside the mean to be placed either in the top right or bottom left 
quadrants of thetable. Tliis at the first glatiee indicates a negativ'e 
correlation. The actual correlation figure as worketl out from 
these d^ta is *47 ±-08 which gives an indication that going from 
variety to variety, the potash and sugar contents are in some way 
correlated. We may therefore conclude that work on the potash 
1‘ontent of cane juice is likely to l)e of great value in the e.vamination 
of different varieties of canes. Inconsequence it is hoped to take 
up this study more fully in the near future. 



THE SEED SUPPLY THE NEW PUSA WHEATS. 


BY 


ALBERT HOWARD, C I.E., M A., A.H.C.S,, F.L.S.. 
Impt'rinf Economic Punn, 

AN'D 

<JABR1ELLK L. HOWARD, M.A., 
Peraonnl Aesut'iut tu the Imperial Economic Bct-iniiit. 


The iinprov»‘incnt <if Indian wluMt was ono of the first subjoota 
studied by the Botaiiieal Section at Pusa. As a ros»ilt of the in¬ 
vestigations made, a number of wheats were isedated. both bv 
sideetion and by hybridization, whu h, after repeated trials in tlie 
important wlieat-growing tracts of India, proved themselves to bo 
.sup<*riorin yield, rust resistance, grain tjuality and standing power 
to the crop as grown by the people. The results obtained led to a 
great demand for seed, and, at the present time, the new wheats 
are being distributed by the Agricultural Departments of Bihar, 
the United Provinces, the Punjab and the Central Provinces. 
Preliminary trials have also given good results in Australia and 
British East Africa, and during the present year over 500 bushels 
of seed have been ordered by the.se countries. 

A large amount of seed is reejuired in India for the purpose 
of starting the various steed distributing organizations now l)eing 
built up by the Agricultural Department. A.s any wheat grown under 
Indian conditions tends to become impure and to contain other 
kinds, both on account of natural cross-fertilization and accidental 
admixture*, it will be necessary for the various distribitting agencies 
to .secure from time to time fresh pure stocks of any particular 
wheat. This process of nure seed distrib^iihmn twim ’l-— 
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to go oil till tk<* whoats in any hrality hnvo horn ropincod entirely 
by an iinprovoil kind whtMi tin* new variety can be left 
to maintain itself. Such a I'eplacoinent must take time, ami, during 
this work, it is essential that the distributing agencies should have 
at their, command a source of well-grown S(*ed, true to type, in 
considerable quantities. To provide such a supply for a country of 
the size of India and for organizations of such magnitude* as already 
(•-xist in the various Agricultural Departments, it is clear that the 
land at our disposal at Pusa is ipiite inadc«|uate. All that can be 
done at Pusa is to produce inqiroved wheats, to te.st them for yield 
and other agricultural equalities and to grow alumt three or four 
hundred bushels of seed a year. Some means of proilucing ten 
to fifteen thousand maunds of seed annually as well grown and as 
pure as that grown at Pusa had to be devised. Such a system has 
been developed and has been in w,orking order for tin* last two 
years. This has been dom* at no cost to CTOV<‘rnment. As the 
method adopted is not without interest from the larger aspect of 
tho improvement of crops in India, an account of the way in which 
seed of the new wheats is produced in large quantities is given in 
the pre.scnt pap<*r. The main object in the work is to supply .seed 
in bulk to the Agricultural Departnu'iit and for thi.s purposi* (irovern- 
ment has the first call on tin* produce. ' What is not required by 
(Government is sold to Native States and to the gi-neral public at 
rates which cover the cost of act ually growing the si'cd and the extra 
trouble taken by the seed farms in growing high-grade wheat for 
seed purposes as oppo.sed to ordinary wheat grfiwing. N(» charge 
is made to cover the cost of creating the wheats. This must be 
regarded as a. grant by Govarnmeut towards the general improve¬ 
ment of the Indian wheat crop. 

The Dholi and Bowarrah indigo estates in the neighbourhoml 
of Pusa have been utilized as .seed farms for the growth of large 
((uaiitities of seed of the n'*w wheats. In the season 1012-13, 
about 600 acre.s were put down in If^usa wheat^ The area was 
increased to 700 acrtjs in 1913-14. The seed-producing capacity 
of these estates is not likely to exceed 1,000 acres a year which on 
the averdife can be cxptM-ted to produce about 15,000 maunds of 
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sc'od uimually.* Ordtirs for seed cmii oitlior lx* sent to the Jiupvvial 
lljconomie 15<»tanist. Piisa. or direct !«> the ilauager, Dholi Factory^, 
Dlioli P. <).. Hihar. 

Altc! heiiig t tied <»n a field scale at Pttsa and in the wheat-grow¬ 
ing tracts of India, the new vari(*ties are sent.If) hnnrland for com¬ 
plete milling and baking ti-sts. Any wlieats \\ hicli .satis/v thest* 
nnmerotts trials are then sent to the .seed farms for mnitiplication 
as seed whe:i1. The )*arle wh»*als are a- a rnl<‘ grown at Dholi. 
the later soils at Ifowartah. wla*re the soil is heavier and more 
n'tentive of moistnr<*. The greatest care is taken on both estate,s 
to grf>w 1 lie wheat to ])(*rfection. The cro]) is sown on laml which 
has been falkoved during tin mon.socm and which is tImrefore in the 
liest condition to produc)* the maximum no]) of \\ell-grf)wn .seed. 
A large ])oition of tin* whe.it land on tin* <*.sfat<s has been «lrained 
ami this work is being )Moi i-edi*il with as rapidly as jiDssible. .Vfter 
sowing, the young i rop is fjarrow«*<l by nn-aiis of lever har¬ 
rows .so as Inbreak up siirfaee trust s and to leave i tunleli (if drv 
.soil on the s|i;|.iee. Ilefore reaping, the fiehls ar** togned andasf.ir 
as possible all stray plants ;ire pieki*tl out before tin* ert)]) is ripa*. 
TIti.s rogueing results in exceedingly uniform fields and it is not 
ea.sy on these estates to find ears untrue to type, (freat caie is 
takenat harvest rini«‘and in rlit* threshing ]>roet*ss to avoid admix¬ 
ture. If more than one kind is grown on tin* estate, the .sorts are 
staek«“d si'parately. 1 In* machines an* cleaned out b«*fore thro.shing 
liegins and tli<* bags an* st(*ncilled with the mimb<*r of the kind 
before they h*av)‘ tin* machine. .\ny om* w ho has .seen the orderly 
manner in which tin* work of threshing the wheats at Dholi is con- 
duet<*<l will have no donht aliout tin* care that is takt'ii in keeping 
the varieti(*s separate. .Vfter thn*.shing. the .sei'd wheat is put 
through a dr<‘.ss»'r which takes out all tin* small and hroken grains. 
Tin* final product is a \V(*lI-grown sample which would compare 
favourably with s<*ed wheat sold by Kuropean firms engaged in 

* ‘rhoso ni't* *11111 iia.irt'tj liy Me—i’**. Kiliviiitl A Ornilil Uaiili.v. wlio hnvo ilcvotnl a 

'jroat. ilcnl iif alti'iilioii (liiriii;: tin* la*.l few ^•^'a^^ iii>t only to tlu> jjrowth of wheat for win! jnii-- 
|)o*ii*)i, lint alxo'lo till* unii'ral im|irovciiii'iif of tlieir estate**. Diirin}! the jiast *»'heiit season €**|ie- 
* iiilly, they liiive siieei*eili'il in priMhieiii" iTofw on tlie larjie acnle, timlei;e»tate ♦ondilion*'. equal 
III yield and quality to the liest that have lioon grown at Piiaa. 
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similar business. From time to time, the various kinds grown 
on these estates are starte<l from a new stock of selectetl seed grown 
at Pnsa. In this way, the seed wheat is kept up to standard and 
the result of the small amount of natural crossing which takes 
place in Bihar is redi.eed to a minimum. The whole of the arrange¬ 
ments connected with .sei'd growing on these estates arc. settled in 
consultation with Piisa and fre<|uent visits are paid to tin* estates 
so as to keep in closi' toucli with the work. 

The wheats now being grown for seed are six in number and 
are briefly described in the following. The ears are shown in tlie 
Plate' opposite. 

Pnsa 4.—This is a large-grained, white wheat with slmrt stiff 
straw of goofl standing power and wliite, felted, beardless i-haff. 
It has given good results as an early wheat both on the black cotton 
soils of Peninsular India and also in the Gangetic plain. In Bihar. 
Pusa 4 is suitable as a cover civ>p feu’ .Tava indigo on ai-count of its 
rapidity of growth and the small amount of foliage it produces. 
The.se circumstances allow of sufficient light reaching the young 
iuuigo plants during the peno<l th<* wheat crop is on the grouml. 
This is the earliest of the new wheats and is able to mature se,e<l 
W'ith the minimum of inoi.sture. As regards grain (juality, tin- 
bread yielded by this variety is similar to that obtained from 
Manitoba wheat. Pusiv 4 is suitable for all tracts of Peninsular 
India and the Gangetic plain irlirrr a tapldlu tnafnritn/ ir/ivat is 
required and where the soil moisture is I kehf to he in defeet. In 
Bihar, it has a special use. a.s a cover crop for .lava indigo. On 
account of the .size of the grain. th<‘ s<M*d rate of this w'lu'at 
should be sotnewhat greater than that in use in the <-ase of ordi¬ 
nary Indian w'heats. 

Pusa 6.—A w-'hitp wdieat with .smooth, red chaff and short, 
reddish aw'ns. So far "this w’heat ha.s only been tried on a Large 
scale on the indigo estates in Bihar where it has done well. It is 
probable that it would also suit some of the eastern Districts of 
the United Provinces where the climate is damp and where a rust- 
resistant wheat is desired. As regards grain quality, this wheat 
has good milling qualities and yields strong flour. From the 
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agricultural aspect, tliis variety has one defect, namely, a tendency 
to shed its grain in vei-y dry, wiiuly weather. On this account it 
should b<' cut before it is dead ripe when the loss of grain is avoided 
and the teinlency to shed is an advantage in the ease and rapidity 
with wliich it can ln> threshed. At present, Ihis wheat should not 
be punliased for growlIi on a large scale outside Bihar and the 
dainjier ivgions of the eastern United Provinces. 

Pnsa 7. -This is a strong-strawed, large-grained, wliite whoQt 
with white, felted chalT and short awns. It has given high yields 
at Pusa and has maintained its yielding power in the. Central Pro¬ 
vinces. In <lanip yi*ars in Bihar, it suflers a good deal from black 
rust on the stem and (»n this aciount has not been multiplied on 
the seed farms. It i.s possible, however, that it may be more suitable 
in the drier whe.it tiacis of (.’entral India and for this reason it 
will bo grown on at_Pusa on a .small scale. 

Pn.s(f 8. A Kmg-giain<‘d.* white wheat with stiff .straw and 
smooth, greyish eliaff with short awns. This variety has given 
larg«‘ yiidiis of high «piality grain at Pusa. but this grain (piality^ias 
not been fully maintained when grown in other wheat-growing 
tracts. Oi) this account and because of the brittle nature of the 
grains it is m» longer being multiplied on the seed farms. In some 
tracts of tin* rnit«‘il Provinces, however, it ha.s given very high 
yields and is tlH>refore fav<mn‘d by the cultivators. In general, it 
lias not proved for general cultivation such a useful wheat as No. 12. 

Putin 12.- This is a long-bcrricd. white wheat with smooth 
r(*d chaff and long cars which are without awns. In the field, it 
is an attiai tive looking wheat and the typii al red ears and smooth 
shining straw are eharacters of value in the work of replacing the 
country wheats by a new kind. The grain of this variety has 
excellent milling and baking qualities, which are nut lost when the 
wheat is grown on the black soils of the Peninsula or under canal 
irrigation in the Jndo-Cangetic plain. Indeed the quality improves 
in Central India tind in the' Punjab. In yield, this wheat is very 
satisfactoi;y and moreover has the advantage that it will ripen with 
less water than type's such as Alozaffarnagar. Pus;' 12 is being 
distributed to cultivators in the Punjab, in the United Provinces, 
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in Bihar and a/so in the Central Provinces. In 1014, the 
maunds of this wheat on the seed farms was disposetl t)f lon^ 
before harvest time, lu 1915, it is expected that 8.000 maunds 
of seed W’ill be available. 

Pusa 101.—A short-strawed, wliite-gramed wheat with sJ»iooth, 
white, bearded chaff. This is a liybrid, obtainetl by crossing one 
of the local Bihar wheats of gootl grain (pmlity and rust resistance 
\^ith Mozaffarnagar white. The result is a wheat of similar yielding 
power to Mozaffamagar but with grain of good (juality and a con¬ 
siderable degree «>f resistance to rust. .\s regards yield, tliis wlioaf 
has done exceedingly well in Bihar and the I’nited Provinct's where 
it has been grown for .some years. Jn the juesent year Pusa lot 
gave over thirty matiudsto tln‘ acre on the light lands of the Dholi 
e.state under strict (laranl conditions. It ha?, however tlie ihdects 
of its parentage, natnely, weak straw, so that a heavy crop is some¬ 
times lodged by the violent gales which swee]» over Miliar.after the 
wheat is in ear. In .spite of being somewhat easily lodgeil. this 
r\heat always ripens a large (plant ity of good grain. So far it has 
only been giown in Bihar and in the I’niled Provinces when* it 
ha.s done well. 

Puna 10(5.-~A white-grained winait with smooth, while chaIf 
and short awns. This is a late wh<-at and only .suitable for trial 
in tract.s where the growth period is long. It has done exce/abnglv 
well with the cultivatois in the submontane Di.stricts of the I’nited 
Provinces to which its distri!)Ut<on .should at pn sent be rest ricted. 

It is a hybriil olitained by ero.ssing Pusa (i and .Mo/,a(Tarnagar and 
po.s.se.s.sos the grain ipiality of the strong parent, 

Pusa 110 .—\ white-grained wheat with smooth, red-bearded 
chaff. This high ipiality wheat lias .so far only been tried in the 
United Provinces and m Bihar where it has done well. Where a 
bearded wheat is particail.arly de.sired this kiml is well worth a 
trial. It is a hybrid obtained by cro.s.sing Pii.sa (i and Mozalfarnagar 
and combines the grain quality and fctraw of the foriinM- parmit 
with high yielding power. 

In the present .stage of development of the Agricultural Depait- 
ment in India there are many obvious advantages in the system 
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of seed gi'owing in ooniifction with a plant breeding station such 
as that adopted in the case of wheat at Piifisi. The system is elastic 
and can be ext«'nde<l or cdiit ranted according to the demand for seed. 
If the l,UOO acr<‘s on the. Dholi and IJowarrah estates are. insufficient 
lo meet the demand for setal. othei' suitable indigo factories can be 
added to the list. If the demand falls off during any jj<iiticnlar 
y«.*ar, the area umler seed wheat can be lontraeted and the land 
u.sed for other <*rop.s if nec(‘.s.sarv. The method is ba.sed on the 
juluptation of e.xi.sting ag»‘m-ie.s as oppo.sed to the ( reation of more 
(tovernment macliinerv. It jio.ssesse.s the advantage that no staif 
is invidvcd and no <-apit-»l expenditure for the ac(pii,sition of land 
and the (>rection of fmildings i.-' re'juired. I'uither. a large (|uantity 
of seed is grown l»y a Nii’gl.- agency and the expense and trouble 
are avoided which aif iii^eparaltie frtmi .systems ilepending on the 
< oilt*eti<ui o| ill (iiic ccutre iiom a laige uumljer of small 
growers. 
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1.—J3rikf History of the Inoustry. 

In his interesting Monograph “Silk in Burma,” Mr. Harcli- 
nian, i.c.s.. writes:— 

“ There is no mention in authentie liistoi ieal record or local 
legend of the source from which the silk imlustry was 
brought into Burma, of the channel which it followed, 
or of the maimer or date of its introduction.” 

On the other hand, he <piotes the following from .Mr. Ke-nny, 
who unfortunately does not state wlu*.nce he derived the iufm-m- 
ation he gives :■ - 

“ After the conquest of .As-sam^ l)y Alauiigpaya (IT.jo), 
a large number of silk weavers were br<jught down as 
prisoners of war to Ywa-beiu and J*auk-kaung. near 
Prome. Here apparently the silk industry was started. 
After the Prome' peojih; had been thoroughly widl 
taught, the deportees wei-(‘ recalh'd to Ava and tliere 
again started the industry, instnicting the local people, 
who readily acquired it.” 

The descendants of those deport ees, who have iiermanently 
settled in .Amarapura Sub-division, now far outnumb<!]' the pure 
Burmans who are engaged iii the; silk .industry. , * ‘ Ijocally, each 
centre of the silk industiy in Burma,” says Mr. Hardiman, “ has 
its own account of how the industry came to it. But unfortunately 
none of these local accounts is more than vague and meagre and 
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siicli a. they they rival in fliaorepaucy the list of the ‘ birth¬ 
places >f Honi'T’.” 

11.—Herioulti'ke. 

Tho-.gh s<'vi<‘ulturf* is c»uri«‘d on in a primitive form in some 
districts, the weavers have to depend solely iTpon foreign countries 
for the raw silk re.<piired by them {vide Tables infra). The 
local silk Ls of an inferior description and unfit for the manufacture 
of fine fabrics, arising, as Mr. (ieoghegan noticed as early as 1871-72, 
from the “ vile ” methods in practice in the rearing of the worms 
and the reeling of the silk. 

(a) Silk-worm Hreedera. —The Yaljoins, a curious race, whose 
origin is a moot jioint. w«!re almost exclusively engaged in the 
culture of the silk-woi ui up to about the middle of the second-half 
of the past century, when many Vabeiu villages gradually took to 
cultivation, especially in the Pegu District. They are said to have 
Ix'en once orthodox BialdhistA- until some of them took to seri¬ 
culture, and as this involve«I the destruction of the chrysalides, 
they were lookeil on with cout<MUj)t and dislike by their neighbours. 
.Vnother plausibk* theoiy is that the culture of the worm is older 
than Biuldhism, and t hat it was the introduction of Jhuldliism which 
stamped them as a ti'ibe apart who ha<l im (pialnis of conscience in 
taking life. Oi‘ again, as Mr. llardimau has advanced, these pei>ple 
may be a survival of one of the broken clans like th<‘ Daiius and 
Dunaw's “ of whom litth* ex<‘ej)t a bare name and a barer claim to a 
separate existence is to be gathered. They may be eouuteil among 
the. “ lost tribes' with eipianimity."' They nundiered two thousand 
one hundretl and ninety-seven ])crsous in 1891 in l^ower Burma’ 
As stated above, not a few Vabeiu villagtjs have abaudone<.l their 
hereditary industry for cultivation. Dn the other hand, some 
Karens have taken to silk-worm-rearing. Sericulture w'as also 
carried on to a small extent in tlu* l^ower ('hiudwin, Pakokku, 
31agwe and Yamethin tlistricts in l’p})<'r Burma, and in Lai Hka, 
Mong Sit and Mdng kang in the Shan States. 

A glance, at the ttvble below will show to what considerable 
extent the number of silk-worm breeders has fallen off jn the course 
of the two decades beginning with the yeai’ 1891. 



256 


AaitJOULrURAL JOOHNAL OF INDIA 


[IX, in. 


Table I. 


I)i«trict. 


Nuiukrr of bruedorti, iiiolud 
inaloii and femalea in 

r 


ISUl 

i I»ll 

Promo 



12.-. 

Heuzadu 


21 


Tavoy 


2 

_ 

'I'ounguo 


77^ 

7S 

Mandalay 


2 

_ 

ShwolKi 


7 

_ 

Lower ('hindwiii 


70 

— 

Pakokku 

• • 

:i2 

— — 

Majjwo 

• • 

27!) 


Yamothiii 


:no 

.*» 




_ _ 

'roT.vi, 

, , 

:t.lo2 

211 


I 


As the imiiiber of the silk-worin-rearers has decreased .sU‘a<lily 
duriug the twenty years under review, no separate figures touching 
this industrial class have been shflwn in the Census Returns of 
1911. They were lumped with the ’* breeders of small animals.” 
such as. poultry rearers, apiculturists. etc. Thus, the figure 211. 
though conjectural, gives us workable tlata, as it bears the stain]) 
of reasonable 2 )robal)ility from the fact that out of tin* total of 
“breeders of .small animals” in 1911, rh.. 1,4,39. two hundred 
and eleven persons worked in tlie districts where seiicultuiv was 
almost exclusively, if not solely, the industry of tho.st* who would 
be classed under the head breeders of small animals.” It may 
then safely be assumed that the majority of the 211 persons are silk¬ 
worm-breeders. The comparative figures for 1891 and 1911 show that 
the industry bills fair to die out completidy at no very distant ilati*. 

(6) Carnes of the Dedim of Sericulture .—A careful analysis on 
the spot of the conditions obtaining with regard to this branch of 
the silk industiy in the districts named, will go to show that tin* 
figures are a credible iiidication of the I'esultaiit idTect of various 
adverse but avoitlable factoi’s operating towards the rapid and 
serious decline of the industry. The,main causes may be briefly 
summed up as follows :— 

(1) Tlie crude and careless system of rearing and inter-breeding, 
and consequent degenera^ of the breed ; 
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(2) The ravages of diseases; 

(3) The imperfect kiunvhjdge of the reeling of the silk and the 

couso<pient production of coarse, uneven thread, more 
oi‘ less nnsnitabh; even for local consumjdion and 
markets, and « fortiori, f«n- foreigit* export. 

It cannot certainly be said that tin* Buddhistic prejudice agahist 
any industiy which involves the takhig of animal life, is less strong 
now than it ever was in the past, hence this, with the gradual 
secession of the Yabeins from their liereditary pursuit in favour of 
cultivation, may also be a factor determining the decline of seri¬ 
culture. 

But th(! chief reason ajipears to be the al)undance. the cheap- 
iw‘ss and the superiority of the imported raw silk. 

Tlius. tlu‘ silk-weavers of the Pioviuce become more and more 
(h'pendeiit upon foreign c(tuntries for their material in the raw. 

• 

111.—l.Mi*uin or B.vw M.M’ERial : Its Sovuces. 

Until aixuit thirty years ago, raw silk, as wtmnd olT the cocoons, 
was saiil to have be<*n imported into .Mandalay from China, ‘ri>'t 
Bhamo. It was calleil The purjK)rt of the name is 

obvious. It was also known as Kitiyifi-jto from the enormous 
siz»! of the coils which s(jmetimes measures as much as twelve feet 
in circumference. ! Cradually, the overlaiul iinjmrt fi'om China 
gave ])lace to imports fiom the Straits, and, possibly, the Malay 
States. It is still used, but in comparatively small «pianlities. 
Again, the imports from the Straits are being giadiially ousted, of 
recent yoais. by a bidter (piality of sea-borne raw silk from (‘hina. 
Previous to the introduction by China of her proiluce into the 
country, the Straits wej*e the only market from which raw silk was 
brought' by sea to Burma. In 1897-98 the total import trade from 
the Straits umount<;d to about sixteen lakhs. 

Until 1890, Siam was the chief source of land-borne supply 
of raw silk, but spice that ypar Western China has steadily usurped 
her position. 

The following tables show the sea-borne and land-borne trade 
between Burma and the adjoining countries from 1890-91 to 1897-98. 
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Table 11. — Sea-borne Trade. 


Year. 

Frum China. 

• 

From Slraita 
Settlements. 

Total. 


Ibx. 1 

1 

Bs. 

lbs. 

K8. 

Him. 

B«. 

18iM)-9l . 



372.0.59 

24,40,434 

342,0r,9 

24.40,434 

1891-fl2 



319,74.5 

20,30.8.59 

319,74.5 

20,30,8.59 

1892-93 



3.56.78.3 

22,31.946 

3.->6.783 

22.31,946 

1893-94 



348,888 

21.8I.«>.5I 

:i48,888 

21,81,651 

1894-9.5 



1.51.278 

7.78.6.50 

151,278 

7,78,6.-8) 

189.>-9« 

1,094 

6..561 

:J88.147 

21.r,8,6;U> 

389.241 

21.65,394 

• 1896-97 

3.00.5 

16,79-, 

311.266 

16.69,840 

314,271 

16.86,6:15 

1897-98 

19.081 

87,048 

361.641 

1.5,44,138 

980,722 

16,31,186 


Table III.- himl-borne Trade. 


Hnw Silk 


.\rticK' 


For Ti-i<‘nninl Prrioil < 

■mliiii.' 

1 For >'♦*»»»' 


:il.st March. 


3Nt 

.March. 

l8!Ht. ' 

1893. j 

1896. 

1897. 

1898. 

«•». i 

R«. j 

Us. 

K.'.. 

Rk. 

1.14.2.56 i 

ii.:w.:m»8 1 


I.;is.l.36 

2.84.619 

(Siam 

(Wcwt«Tll 1 

(Wrstc'rii 

(Western 

(WcKlcrii 

67..546. 1 

China | 

("hinii 

Chinn 

China 

Chiiiii 

9..53.100, i 

IH.OT.KHl, 

4.1.5.875) 

2.68,12.5) 

27.(K»0) : 

Siam ! 

Siam 




iinil 1 

ami 




Zimmc ; 

/ilium' 




part «f j 

pari of 




halniicf') 

iialaiici*) 




Tho imjiort of raw silk from Siam lias shown sonu' temlonry 
to revive since 1911-J2. 

Tlie following table shows the sources of raw inatcu-ial, its 
import and astimated value during tlu; last five years (1908-09 to 
1912-13) - 

Table IV. 


f>)CNTIcV. 


IIKIU.IO. 

. 

1910-11. 

1011-12. 

1012-13. 

Itw. 

ItK. 

Dn. 

Ra. 

9j«. 

Rh. 

llw. 

liH. 

IbH. 


StrmitK Hcttlv- 
monte. 

; Itl7,a88 

0,7I,I(M 

103,078 

• 

5,82,321 

117,588 

5,8«,70.‘t 

ijfi.i i» 

6.43,13«! 

9<i,!i30 

4,li7,ii76 

Hongkong 

• 44,702 

3,15,058 

3l,b«K> 

1.0U,S4O 

81,121 

4,44.743 

100,276 

6,51,603 

118,703 

3,20,051 

Siam 

1 

• • 

.. 

.. 

• • 

•• 

8,64.5 

It ,680 

23,790 

85,310 

Indo-CIiifiJk .. 

• • 

• • 

__ 

.. 

.• 


1R0 

' 993 

.. 


CThlnn «• 

264,583 

l.'i,77.,010 

■J04,2fl9 

9,08,828 

60,083 

s,]H,9ia 

l$8,lno 

!),13,777 

30t,458 

)7,it;,fl02 

Japan 

S,H06 

6,606 

5,489 

*8,776 

13,040 

64,852 

.. 


7.027 

44,000 

Tot.i, .. 

• 4-(!,st» 

28,V8,778 

844,687 

17,00.87* 

871,882 

14,18,806 

393,088 

22,57,0x0 

64l<,7«0 

31,44,180 
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This gives a uet total of 2,038,637 lbs. of raw silk estimated at 
lls. 1,14,44,229 imported into and worked in the country during 
the last half decade. The net import has' increased in 1912-13, 
and it is notice.able that the imports from the Straits have largely 
fallen oil, while those from Hongkong and China have taken an 
upward curve, and the trentl of the curve bids fair to oontinue 
going up. This is probably attributable to the fact that the 
Chinese silks are more suitjible for the country looms, take (colour 
more satisfactorily in the process of dyeing and are easier to mani-* 
pulate, on account of their ‘‘tenacity'" and “elasticity.” than 
the silks from the Stj-aits and elsewlna-e. It is noticeable that 
though the impta-t from .Japan showerl an increase for some years 
previous to 1911-12. that year the imjiort was nil. and iji 1912-13 
only 7,927 lbs. <*stimate<l at Its. 44.6.‘)0 wei'c imported. The reason 
may be diu; to the ('xcessive fineness of the thread atul its const‘- 
<pie,ut unsuitability to the Byrmese looms which retpiire fairly 
tough materials. If this theory is corr<*ct. it wotild lx* interesting 
to the .Japanese, ijiiport of raw silk in this country for .some 

years to conu*. • 

The figures in the foregoing table show a steady and marketl 
increase. The total import in 1892-93 was U.jU.TSS lbs., estimated 
at lls. 22,31,940, while that iti the year 1912-13 was 549.750 lbs.. 
«*sfimated at lls. 31.44.189. Iji face of thi.s fact it is rather dillicult 
to endorse, the opinion held by some that the weaving industry in 
Burma is in a decadent coinlition owing, as they assert, to the 
competition of foreign countries iii the shape of the finished machine- 
made products. 

IV. -Aspwts oj' TiiK Inuusthv: Past .\xj) Pbkskxt. 

In 1901 tluM'e wei'c 34.103 silk s])inners and weavers. In 
tlie Census Jle.port of 1911 the ju-ovincial tGtaJ number of the same 
is given as 18,021. Tin* latter figure iiudiules 245 spinnei's and 
weavers in the 8j[)eeially administered territories, namely, the 
Northern and Southern Shan States. In Burma propel', therefore, 
the industry gives occupatioii to 18,370 persons, U) some of whom 
being also agriculturists, the industry is an auxiliaiy one. 
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In this connection, the following extract from the last Census 
Report is interesting :— 

‘ ‘ The majority of ‘weavers and spinners are members of agi’i- 
cultural families, though in some localities the industry is sufficiently 
established to furnish full-time occupation for' a compai’atively 
large pi-oportion of the pojmlation. The agricultural (‘xpansion 
of the past thirty years has tended to affect the textile industries 
adversely in two directions. On the one hand, the large extension 
of cultivation, simultaneously ■with advancing prices, has made 
the population as a whole much less dependent than formerly on 
the pnoduce of such domestic industries. On the other hand, in 
oj-der to balance the enormous an<l advancing exports of j)addy 
from the Province, articles of Kuro})ean manufacture have been 
imported in immense (piantities. Economic forc<*s have been 
tending to stimulate the agricultural industries of the Pi-ovince at 
the exiKjnse of those indu.stries not tlirectly connected witli the 
disposal of agricultural i)roducc. It is a commonplace among 
administrative officers of long standing that both the cott^j^aiul 
silk village industri(!s are decaying. The sound of the loom which 
used to be heard continuousily fi-om morn till eve in almo.st eveuy 
hou.se in tlu; village, is now hartUy heard, cither .so continuously 
or so fre«iuently as formerly. The iigur«*.s (of th<! population 
supported by silk-weaving indirstries in 15)01 anil 1911) given pro¬ 
bably oveJ-estimatc the . decline. In addition to having been 
recorded under rather more tlefiuite and .sti-ijigent conditions as 
to inclusion, they show the figures for that portion of the inilustry 
in which the decline has been most rapid, namely, that carried on 
for purposes of trade. Spinning and weaving for household use 
has not been affected so seiiously by the competition of European 
piece-goods as spinning and weaving for a livelihood. The Census 
records show the ilecliife w'here it is most apparent, and omits to 
present figures where the decline is of a far less serious character. ’ ’ 
The fallihg-off in the numbei* of spiiuiers aipl weavers during 
the last ten years is no definite indication of a corresponding declin¬ 
ing tendency of the industry in Burma ; foy, this pessimistic theory, 
if adopted, could‘hardly be reconeiledwith the fact that the figures 
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show a marked.iiicreaso in the import of raw silk into the country 
during the same period. The industry has changed its aspect for 
some time : and the period of this change niRy be called the period 
of the “ Struggle for existence, ” during which time some appear to 
have been unable to maintain their ground, while those who have 
survived appear to have, consumed a greater amount of raw mate- 
rhxl to meet the exigcjicies of the times than they used to do before 
the critical period referred to above. Besides, being a lucrative 
occupation, tlie silk industry had an interesting aspect during the 
Burmese I’egime. Co.stly silk fabrics of various handsome patterns 
were then manufactured for the members of the royal family and 
officials in addition to the ordinary .stuff for the nia.s.scs. Foreign 
silks were all but unknown : and, as the Court from the “ Lord 
and Master of Lan<1 and Water, and Po,s.se.ssoi‘ of many White 
Elephants.” down to tin* Imndile page, and from the r<*donbtable 
Queen Su])ayalat down 1o tbw lowliest t>ffieer's wife—as all the 
galaxy of raiik and |)ower. of youth and beauty.— scorned to wear 
anything but. silk, the looms in and around Mandalay, ancl other 
manufacturing centres were certainly hardly ever idle. Ring 
.Mindou got out t wo master-weav(*rs in velvet and silk from France 
to turn out fabrics for him.self and the royal family. The names 
of .Me.ssieur.s l)eji(*gri and Cane])a are cherislied to this day by those 
of their old workmen ami ]»upils who still survive. The.se gentle- 
nuMi had to bring out th(‘ir own looms and accessories, but had the 
misfortune to lose everything by .shipwreck. Nothing daunted, 
they built th(*ir own looms and set to work for TTis Majesty. Their 
turn-out in velv<‘t and .silk was the admiration and the envy 
of the Burmese- we.av<*rs. The daughters of these two genthuuen 
who died in Mandalay, are still in the silk business, eontinuing 
the be.st traditions of their fathe*rs. Those interested in the pro¬ 
motion of the silk industry would find if advantageous to keej) 
ill touch with them, especially with ilons. Canepa’s daughter 
who is turning out some of the finest fabrics to be had in IMandalay 
on an Italian loom which is her father's pattern. 1 had the pleasure 
of inspecting her loom and the lady was kind enough to give, me 
.soriie practical information on the subject. 
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Since the Burmese regime, there luis been uo Uemaml for 
costly materials, and consequently most of those, if not all, who 
were engaged in nianilfactiiring the costly articles, are supposed 
to Jmve given up tJieir work and taken to cultivation or other oeeii- 
pations. the teste of the people gradually changed, and 

new associations and cheap and gaudy foreigir fabrics found their way 
into the country. Under these circumstances, some are, sujiposed 
to have found it difficult to maintain their ground in the face of 
foreign competition. These causes appear to have worked in <limi- 
nishing the number of wcavi'is, but the decrease do(*.s not aiijiear 
to have affected the industry. The expert weavers have been 
carrjnng on their work suc<‘essfully and their nund>er,s have been 
increasing in the main centres of the industiy, as will be evident 
from the following statement:— 

T.vulr ,V. 


Oistrk-l, 


NitiiilN'r <i( ttcnvrrs. 


! Kill. 


Manila lay 
Tavoy '. 
Hciizaiia 
Yuniotliin 


!l,S44 ! II.IMKI 

I.HI7 j 2,244 

r>;iH I 04*1 

.'•I , KHI 

Tiitm. 11.54(1 I J 2,887 


Only in Prome have the-numbers largely fallen oft from 4,474 
to 2,753. Those who have giv'en up the industiy at this jilace 
are supposed to have taken to agriculture. 

There appears to bo every prospect of tlie indu.stry pi-ogi'essiug 
provided the weavers are induced to adoi)t up-to-date, methods 
and appliances. They "know their art well, but have no nuians 
to buy, and are not equipped with the necessary knowledge to use 
the improve(i loom, which shows greater output, and requires lejss 
amount of labour to manipulate than the old-fashioned apparatus. 
It is an acknowledged fact that the weavers, however expert they 
may be, cannot keep pace with the»times unless they have neccs- 
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sary facilities and the latest textile rei^uisites at their coniuiand. 

(>wing to these deficiencies the industry appears to be languishing 
(If in a depressed condition ; luit tlierc is still potential life in it 
to niak<> it snscejitilile of a vigorous and liealthy development. 

V.—A MAH An m A. 

Aniarapura, the last of the royal cities of Burma before Mindon 
Min transferred his capital to Mandalay in J850, now exists on its 
ruins and traditions, and on what suivives of its once flourishing 
industries of the past. The iuliabitants of a number of little vil- 
lages {vide Table infra) are engaged to a considerable extent in the 
spinning and weaving of silk. These villages, the fossil-like sur¬ 
vivals c»f ihe once great City of the Immortals/* are built of 
wood and bamboos, and are pictures(|nely situated in shady gardens 
on. and near, the left bank of the Irrawaddy river. The so-called 
town of Aniarapura is the chief-centre of the silk-weaving industry, 
not only of the Mandalay Divi.sion. but c»f the whole province of 
Burma. The total popnlation engaged in the indu.stry throughout 
the country is 18.376 in MMl. of which more than half, namely. 
9,903, reside in the Mandalay Division, and of this number the gi-eat 
majority is to bo found in and around .\marapura. The villages, 
in which the weavers predominate, ar<‘ ])oorly built and .some are 
situated on low-lying .s]>ots. subject to annual inundations of the 
Irrawaddy river. The weavers are by no means noted for their 
physical di'velojiment. being of weakly constitution and sallow 
complexion owing, no doubt, to their sedentary habits and poor 
nourishment (fish and rice). But although weakly, they are by 
no means unhealthy as a class, even though they live in damp 
localities. The shade afforded by large tamarinds and other 
densely foliaged trees helps to prevent the evaporation of moisture 
from the soil, so that the weavers live and work in an atmosphere 
which is humid enough for all the purposes of successful manipu¬ 
lation of the silk fibre. The humidity maintains elasticity and 
suppleness which render the silk easy to handle and work. What¬ 
ever may have been the causes which have contributed to the 
establishment and survival of the industry in Aniarapura, few sites 
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so well suited for the purpose could have been chosen in the plains 
of Upper Burma. 

The fact that Ainarapura is tlu' chief centre of tJie weaving 
industry in the country is furtlu'V prove<l by tlu« (juantity of raw 
material used annuiilly in the Sub-division. 

Of the net import of 549,7o0 Ihs. of raw silk iniportcfl during 
the year 1912-13, nearly 300.090 Ihs. were, ae<u)rdiug to the Assist¬ 
ant Registrar of C'o-operative Societies and iMaiiiig l*o Thin, 
taw silk merchant, used by the weavers of Amarapura alone. 
Prome and Tavoy stand next to Amarapura in the order iramed. 
Tavoy'fabric.s, known as Dnu'c-lonriijis, are ])opnlar in the Province 
for their durability, and command better prices than Snrati longyis 
impoited from Surat, but the latter are more generally adopted 
in the country owing to their chea]>noss. 

(n) Centres of jl/r/>o//or7(/rc.--Twenty-eight villages carry on 
the weaving industry in the Ainarapyra sub-division. The following 
table sliows the names of the villages, the number of houses in 
each village and the looms working in those villages :— 


Taisle VT. 


No. 

Villji«e. 


No. of lioiisos. 

No. of looms, 

1 

Thinb.itij'oii \ 
Tur<tklini 1 


1(M»‘ 

200 

9 




3 

I’adein 

.. 



i 

,S:alaiknui 

• a. 



.9 

Kimtiliidan 

IVindan 


2r)0 

(;(M) 

<i 

. . 

7 

SliAiioaaag 

. . 



S 

Ktt-l.lioze 




() 

Maunodaii \ 

‘ 

,3fM) 

],(M)0 

10 

Lezu 1 



11 

t)da\v 


280 

1,000 

12 

Taunggyi 


t'fiO 

• 4.50 

13 

Hiiitrlia 


100 

200 

14 

PaWdan . .. 

.. 

1.50 - 

.300 



Carried over 

.. ,1,340 

3,750 
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N«». <»f 

Xri. of looms, 



foiwidil 1,310 

3,750 

15 

KviOHliin 

1.50 

t(H) 

16 

Bon-o 1 



17 

At-kyok j 

1<K> 

3oo • 

18 

Kokku ■( 



IB 

I’dnnazu 1 

2.50 

.3'H) 

20 

Sliwoge 

OOO 

],.5iH> 

21 

Sangwi' 

6.50 

l,0f)0 

22 

Li'tptn/in . 

50 

200 

2.3 

8lMVfkyt‘ty<*i 

.300 

3fM) 

21 

Yo^yiliuuk 



2.5 

L(Mks»n<'iin 



2(i 

•Siwl.. 

l.lMMt 

230 

27 

Myitltyini'vi 

(a]»f)v<>.\'iauit<*1y) 


28 

Ia’Ixi 




Totai. 1.710 8,000 

Tho above figiii’os of the weaving looms are subject to fluc¬ 
tuation—^l ising and falling according to the demand for the fabrics. 
^^'hen the demand is great <luring the months of Tazanngmon, 
Nadaw, Pyatho, Tabodwe and Tabaung (December. January, 
February, March and April) more than 10.000 looms are busily at 
work. During the rest t)f the year the number varies according 
to the demand, but very seldom rises above 8.000. 

(h) The Cou>iiri/-Loow (see text-figure p. 271).—The country 
loom {yeliTimisin), as we find in Amarapura consists of the 
following parts :— 

(a) The frame.-wo}k. 

(h) The warp-beam. 

(c) The cloth-beam. , 

(d) The heddles. 

(e) The reed. 

(/) The buttle. 

(ff) The treadles. 

• The frame-work is made up of four solid posts, a'bout three 
inches square, which are held rigidly in position by transverse beams. 

18 
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There arc a pair of latitudinal crut>s-l.caiii8, one i>n toji and the 
other a few iuches fj'oiii the ground. 'Ihc JongitmlinaJ crnss-hoanis 
are three pairs in nuniher. One oil the top, the second, the most 
important, a few inches heloAV the micldle of the fraim* (the lieigJit 
of a wi’iting table),'* and the third about six indies beloAV it and 
eighteen inches from the ground. The second beam is the most 
important, as the chief working parts of the loom, the cloth and 
warp poles, are manipulated thereon. 

t 

The warp-beam is a round cross-beam fixed at one end of the 
fi'anie-work behind two of the posts on projections of the middle 
longitudinal beams, and held in jilace by being inserted into two 
wooden notches fixed behind the two perpendicular posts. It is 
around this beam that the wari> is A\ound in parallel even lines. 
Opposite to this warp-beam and on the same longitudinal beam is 
fixed the cloth-beam on which the finished portion of woven cloth 
is wound. Unlike the warp-beam, the cloth-beam is about eighteen 
inches away from the iwsts, so that the operator, whose seat is 
placed between the lowest longitudinal beams and touching the 
posts, works practically within the frame of the loom. Both the 
warp-beam and cloth-beam are known as leiA' in Burmese. 

In front of the operator come the heddles {hint )—^and the 
reed {yathioa) through which the tlireads of the warp are passed 
(PI. XXI, Figs. 4 & 6). In ordinary plain weaving there are two 
heddles consisting of twines stretched between two rods or 
pieces of board and looped m the middle through which each 
thread of the warp is passed'. The first thread of the warp passes 
through the first loop of the first heddle and the second thread of 
the warp through the first loop of the other heddle; and thus 
alternately all the threads pass through the two heddles and are 
separated into upper aijid lower rows, so as to allow of the shuttles 
being passed between them. The heddles are hung on pulleys 
(sel-thi ), so that, when the treadle {che-nin, ordinarily of bamboo) 
to which each is attached is depressed by the foot of the weaver, 
it also depresses the number of threads passing through its loops, 
and raises‘the other heddle with the threads passing through, it. 
Thus, by raising and lowering the heddles, the weaver is enabled 
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to open out tlif warp in front of him and throAV the weft buck aiul 
forth through the opening. 

The reed is an oblong narrow frame of liamboo filled with fine 
teeth made of the strips of yon (a small tree with hartl wood— 
Anogei^mis amminatu). These strips are placed in fine comb-like 
order more or less closely together according to the fineness of the 
fabric to be woven. This kind of reed is preferred by the weavers 
to the steel or brass reed. It is enclosed and held in position by 
a wooden frame-work called the “hiy’’ or batten (let-khutf 
[Plate XXI, Fig. 6j. It swings on .strings attached to a bamboo sup- 
jiorteil by the top longitudinal beams. The weaver, after throw¬ 
ing th(‘ weft, pulls the reed by the battens towards him.self more 
or h'ss forcibly in order to cpmb and In'at up the threads. 

The shuttle (in«) described by >fr. Hardiman is a small wooden 
trough in the form of a skiff. It is made of Jiar<l black wood, 
yindaik (Dalbergm culfrafa) or. 4f large and for white fabrics anti 
fabrics of simple pattern.s, of the almost e«pially hard wood, padauk 
{Pterotxirpus tmcrocat'fus). Both its ends are tapering and long, 
wliile the centre contains the trough into which the bobbin or spool 
with the weft, yarn is placed and one en<l of which is passed through 
an eye on the side of the trough (Plate XXL Fig. 3). The shuttle, 
commonly used in Amarapura, is oblong, constricted near the romxded 
ends and bevelled along the upper exlges. It is ordinarily about 
8^ inches in length with a slot in the middle to accommodate a 
three-inch spool (Plate XXI, Figs. 1, 2). As the heddles are raised 
up and down, the shuttle is thrown by one hand of the weaver, and 
caught by the other hand at the other side of the warp. 

A country loom with all appintenances and fixtures complete 
costs between Rs. 20 and Rs. 30. 

(c) Process of Manufacture — Legend .—The mechanism aiwl 
methods being primitive in the extreme, ft is not surprising that 
the processes of manufacture are numerous, intricate and laborious. 
There is a legend Jo the effect that a girl who was being initiated 
in the mysteries of the art, drowned herself in sheer despair and 
disgust and became a fisb known as luhhaing (porpoise). Hence, 
the Burmese have a curious belief that all labhaing fish are 
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females and that those mate with a l>ird called higet-hf^i (of the 
crane family). Burmese fishermen consider it unlucky to molest 
this fish. 

Proce^nes .—The weaver generally buys his yam ready spun, 
warps it and sizes ii himself with the help of the other members 
of his family or hired people. He adopts the following process 
successive^ for the manufacture of hi.s fabric- 



SOKTINO HAW SIT.K. 

(Po-kwc-(fyin.) 


1. Po-hwe-gyin —(Sorting).—This process consists In the sort¬ 
ing of the filaments of the skein (ahtvel) of raw silk in order to 
prevent them from being entangled. 








SILK weA.VIK<» Iff BVK.HA 


2. Po-pyck-gyiv ^Boiling).— Aftor aorting, the raw sif^m 
boiled with sand soap in an iron cuulclrou or eaTtkeu pot over a 
i”.vmce. vfte is 

\ie^d By tBe hoop of a heut iron bui oi" cane {guide) which serves as 
>i iiantllc. Th(' skeins an; plunged into tlie‘water and are kept 
there till they become c(iarse to the lunch. They are then taken 
away from the j (»t and tlie uati'r is s(|iieezed out by holding the 
gauk witli o)ie Innul. and with the other iiaud forcing a piece 
stick intf» tlie f>j»p<tsit<‘ mnl uf iln* skein. 

a. Pi>-{diu>' (jif ii - (Wasliint.'!. tVlien it gets cooled, the boiled 
silk is washed four tunes jn cold water to iilettch it. The water is 
wruny out :tnd th< silk is Iricd foi a day. White .silk becomes 
; lire ehiti' and ytdiow silk . ale yellow. Tin* cleiining process is also 
known as /lo-kynt-gyin 

4. Pn-{<o-gynt— (Dyeing).—Tlie bleached silk is then tlyed into 
retpiired eolouis. The imported aniline dyes (mostly CJerman) have 
now tiiken the place of tlie vegt'table dyes, such as. aaf/ion- bulbs, 
indigo leaves, ripe jdiim {ti-thl). safflower, cutch. etc., which were 
fortnerly nuuh* use of. the former beitig less troublesome and le.ss 
exjiensive tlnin the latter. Lac was originally useil for obtaining the 
ileeper red colours. Tin* aniline dyi*s, now used, are chiefly supplied 
by threi* great tJerman firni.s—Hadische .-kniline and Soda Fabric, 
Farben fabriken Fr. Bayer and (Vunpany. and Farbwerk Vorm 
ileister, Lucius ami Bruning- -through their agent.s -Messrs. Bulloch 
Bros, and Company. Ltd.. Messrs. Dalliara Bros, and Messrs. J. L. 
Backofen and Company, respectively. In certain cases where the 
aniline dye is not allowable, the vegetable dye is still usetl. For ex¬ 
ample, the raw silk which is tised for the manufacture of orange- 
coloured fabric for the Burmese Buddhist monks (pongyis). is dyed in 
a solution prepared by steeping the seefls of a ^tree known as thidin bin 
(Itixa OrclI-aua) in water. The seeds are coveretl with a deep 
orange-coloured powder and when tht*y are rubbed in water mixed 
with sand soap, the water assumes the. orange coloiu’. The jack 
tree {Artocatpus iniegrifolia) also supplies the material for dyeing 
this cloth. It is interesting to note the fact that it. is irreligious for 
a pongyi to wear a garment dyed with a bark of dauh-yat tree, but 
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it is open for him to wear om* ilyetl with the leaf* of this tivt- or 
the leaf of any tree or plant except the leaves of Me (Indigofera 
tindmia) and the dan (Lawsonia aiba or Lamonia hiennia). 
Priests may use any bark for dyeing their garments except that of 
the dauk-yat and th4 kija palng trees. 

5. Po-ka-gyin—iDiying the skein by giving sudden smart 
pulls).—A bar of bamboo or wood is supported horiaontally on two 
♦ erticai posts, the top ends of which havi* holes for supporting lla; 
bar. One end of the bar is taken out of the hole, inserted tlu’ough 
the washed or dyed skein, and replaced in the holes. A piece of 
stick about two feet hug is then also inserted info the skein 
by means of which the latter is jerked smart!}* and the water wrung 
out. The filaments of the skein are freed by this process and dry 
rapidly. 

The dyed silk, which is intended for the warp, is rubbed with 
rice-glue, dried in the sun and then combed. 

tJ. Po-cha-gyiu —(Reeling).—The next process is to put the 
coKibed silk over a swift (a machine from which tlnead is 
wound'—Burmese efut) and to transfer the threads on to the reels 
{yauklon). The threads of difi’erent (;olours retpiired for the 
manufacture of th<* fabric are wound on these reels. 

7. Cha-pok-yyiu —(Preparing wurp).—The reels are then 
arranged vertically on a bobbin-fi-ame (yauk-hn-yon) and several 
threads are at a time transferred on to a bigger swift. Thest; 
are then kept in sejnxi'ate coils according to their colours, and 
the leixgths re<piired, for foiu-, five or six pasos (waist-cloths 
worn l)y men), as the <-ase may be. 

8. Yaihwa-kaw-gyin —(Threading the reed).—Next, the looped 
ends of the threads of the waip ai-e drawn out through 
the reed by means of* a special hook called Kaw-si (Plate XXI, 

Fig. 7). 

9. Yel-kan-leik-chm —(Beaming-ou).—After threading thei'eed, 
the warp-threacLs are wound on a rollei* {hik) which is tixetl 
into two upright, jjosts and turned round by means of levers 
{see Plate XXlll). 




b a 

Preparing warp (cha-pok-gyin) 
a. Bobbln-frame‘(yauk-lon-gon), b, large.swift. 
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10. (Throacliiig the Leddles).—Each thread 
'•/ the warp is then mud*.* to pass tlirough two pairs of heddles 
■1 strong (otton threads. 

11. YH-iMtuk-nmil-gifin —(Winding weft on to spook).—Next 
eoiiics the ‘ filling ' f)f the sjkioIs which supply threads for the 
weft. The spools are placed in the troughs or slots of shuttles 
(see Plate XXIV). 

12. y et-kan-yei-gijin- (Weaving).— Lastly, we come to the final 
process—weaving, which »onsists, a-s is ordinarily the t:ase, of foiir 
inoveinents, namely, (o) the ' shedding ' or the process of opening 
the alternate layers of the warp ; ih) the ‘ picking ' or projecting 
the shuttle with one hand and catching it with the other or shoot- 



t;oVATHV noOM (.SCPEHIOK KIM>). 
(Yekkan-Sin), 


ing the weft, as it is commonly called: (c) the combing ’ or 
‘ battening ’ or fnilling the* batten with the left hand, using such 
foi’ce as the closeness of the texture ref|uires or iM'ivting up the w’eb ; 
ai\d lastly (d) the winding of the woven portion of.the cloth. When 
a certain length of cloth has been woven, this portion is wound on 
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the cloth beem while »t. the eame time ™ equal 'port^n of the 
ie unwound from the warp-bo.n.. The proper u. mane 

toinrf either by weightwauapeiuUnl by chorda trom the warp-heaiu. 
or pieferobly. by a ayatem of ler-erage working between the cloth 
ami warp-bt'oms'bytneonsof a taut rope, the ends ot which arc 

r,,,.„„l.to tho levers or piits iiisertial into the boles, one on each 
r t t tW two beams. The cloth, when woyen. is kept 
\e\\,VAwVo\uV fhrt.nuli tin* sliririkmp of the warp l.v 

jz: a,,,at. ,i... o.n.„M.-s ..t .,m, 

tinned with f>luu-p inetnl points which jncivc the sohtigo of the 
cloth Jiiitl thus keep it distended. They are ctilled. temples. 
(Plate XXI, Fig. 10). 


VI.—C’liAssEs OF Raw Silk Imported for JManufactitre. 

Silk in its raw statei is known as Po-f/ine (Burino.se ?/?«e-ooar.si*, 
wild). It arrives in a twisted as well as in an untwisted state. 
The untwisted silk undergoes the twisting process in Mandalay 
on a local twisting machine (Plate XXV). 

'A considerable mmilior of names are given to various cla.ss(*s 
of raw silk, which are imported into the country. Some of these 
names refer merely to the source from which the silk is imported, 
some refer to the mode of knotting the skeins, some again to cpiality 
and adaptability for use in the various processes of weaving. These 
various grades of raiv silk are difficult f.o classify. Most of them 
have ceased to be in demand and only the following are now used 
ill the country. 

1. Meik-pha-jio {meik -from umeik the dangling end ; pha 
to hang loosely about : po silk ; silk w'ith a tassel-hke dangling 
end) (Plate XXI, Fig. 8). The derivation of its name is due to the 
fact that the skein of this silk is not coiled, or roped, in two strands 
from end to en«l. One end, about a foot in length, is kept loose in a 
single strand, being separated from the coil by a knot. The name 
is applied to Meinyang yellow silk impearted from .Shanghai, which 
arrives in an untwdsted state. It is simply re-reeled (no^ twisted) 
and used only for the weft in Amarapura. But in the Lower Chind- 
win, Fakokku and other districts, it is twisted on a local twisting 
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A. 



"Filling" spools (winding weft on to spools) (yet-pauk-yauk-gyin). 















Madras Fly-shuttle loom. 
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inaclune {yit) before it is used for tbe weft. The price of this silk 
ranges between Rs. 19 and Rs. 27-8 per viss (3*6 lbs). 

2. Gwin-do-po — -The name applied to Fanchow silk imported 
from Shanghai. Jt is also used exclusively for the weft and its 
price varies from Rs. 22 to Rs. 25. A comparatively small quantity 
of this kind of silk is imported, tneik-pha-po being •superior 
to it. 

3. Qmnton-po. —The name given to the white silk imported 

from Canton. ‘ • 

4. Shmig-tiouj-po. —The name applied to the j'^ellow silk 
imported from Shan-tung in China. 

Numbers 3 and 4 are imported in a twisted state and they 
sell for from Rs. 25 to Rs. 35 poi viss. They are used only for the 
warjj. 

5. Tayok-po literally meajis China silk {Tat/ok China, Po 
silk). The name is applied ttv the silk imported from Yunan. It 
is also called Kin-gyi-po from the enormous size of its coils, which, 
as statetl above, sometimes measure as much as twelve feet in 
circumference. Jt is brought over on pack mules. It arrives hi a 
twisted as well as in an untwisted state, the propoition being one- 
third : two-thirds. The price varies from Rs. 15 to Rs. 20 per 
rm according to quality. The lowest grade of this silk is .sent to 
the Southern Shan States where it is used in the manufacture of 
coarse material for local consumption. 

0. Thaheik-chi-po {Thabeik —bowl of a Buddhist monk, Chi — 
foot). It derives its name, according to Maung Po Thin, silk 
merchant, from the peculiar knotting of the skein, a shape fanci¬ 
fully compared to the fixed socle of a monk's alms-bowl. 
(Plate XXI, Fig. 9). 

Another version of the origin of the name is equally curious, 
but less popular. This silk would appear to be used in making 
the net-worked bags which some pongyis use in cacrjang their 
bowls slung froiiA the neck,(the word chi means ‘ to c'aity ’ as well 
as ‘ foot’). Jt is imported from Tong King and is used both for 
the warp and for the weft. Its price varies from Rs. 19to Rs. 25 
per viss. 



AGRICULTURAL JOURNAL OF INDIA 


2V6 


[IX, in. 


lengths stitched together lengthwise make one ywwto. Unlike the 
bala paso, it is woven in' a single piece. The greatest length for a 
woman’s la}tgyi is five Cubits and for the tmnein is tliree cubits by 
twenty-seven inches. 

The acheik has many fancy patterns (Plate XXVI) and its price 
is according to the design. The higliest priced acheik for an adult 
was worth Rs. 250—300 under the old regime. Only the kings and 
princes, ministers (wan) and tributary chieftains (Satchwa) could 
dilord to buy it. Karens and Talaings are said to be ■'’’ery fond 
of it. The present price of a paso ranges between Rs. 50 and Rs. 100, 
that gf a l-ongtji between Rs. 25 and Rs. 40, and that of a tamein 
between Rs. 9 and Rs. 16. Pure Buri.v'ns have relin^..Ished the 
fashion and it is hardly woven now. , 

The Boduw-(jyo. —The name applied to a fal)ric ha.\'iug broad, 
wavy lines for its pattern. It is said to be named after King Rodaw 
Paya who is suppo.sed to have set the fashion of that acheik It 
cost Rs. 150 during the Burmese regime. It is out c f fashion 
now. 

‘(2) The fiat (to joiji, unite, blend eolour.s). The name is ap¬ 
plied to a fabric which sliows principally straight linear patterns 
of dilfei'ent colours (Plato XIX, h'ig. 6). Like acheik, it is also 
worked with a number of small shuttles, the number varying accord¬ 
ing to the different colours used in weaving the fabric. It has 
almost gone out of fashion ; its use is said to be confined to old- 
fa.shioned people. 

If a simple acheik pattern of the ganiou flower Kcempjeria 
•rotundua) is introduced here and there at intervals into the 
fabric, it is known as suUjamon. 

(3) The gaik or kaik (to take hold of as colours on cloth). The 
name was applied to a fabric which had peculiar designs, some of 
which are shown in Plate XIX, Pigs. 7, 8. Gradually the pure 
gaik designs got out of fashion and ’Were introduced in the 
acheik as well as the sat. its price longed betiyeen Rs. 25 and 
Rs. 40. 

« 

In the case of ordinary plain weaving with two or more heddles, 

• 

the alternate layers of the warp are ojieued as the heddles are raised 







\\\. JVcWYk aniV l\\o ^\\\\UW sV,V ono ^land of the wf-avor, 
and caught by the other hand at the <ither side of the warp. But 
in the productions of the above three iabrica, the ^utOes which 
are used are very sniaU and they are made to pasft above «Iidbe\ow 
, aeii successive thread of the warp ; thus, the .process is, therefore, 
more dilficult and laborious. . 

(4) The hnlff. ineaninfi blank, signifies that the fabric is plain. 
But even striped and clierjuered fabrics, winch are turned out with 
two lieddles go by i he name of ixih. Hence the 6aZa may bo plairt 
or stiiped or ''hccjncrod. 

Thhujan is a foim of the plain hiln and its colour is usually 
yelb v or orange. Literally, io means a garment of a Buddhist 
■non’-. The usual length of a ihiwjaii is twenty-five cubits and 
breadth twenty or twenty-two inc hes. it costs from Rs. 18 to Rs. 24. 
Bishop Bignndet. in his life of Oandama, says;— 

“ The Tki/n-ffan (garment),or Tfilivaran is composed of three 
parts—the. fhinhaln^. resembling an ample petticoat, bound up to 
the waist with a leathern girdle and fallmg down to the heels: the 
iviruf, which consists of a sort of cloak of a rectangular shslpe, 
covering the shoulders and breast and reaching below the knee, and 
which is a piece of cloth ofthe same shape, folded many times, 
thrown over the left shoulder when going abroad, and used to sit 
upon when no proper seat has been prepared. Jn order to maintain 
a spirit of perfect poverty among the monbers of the order of 
recluses, the Wini prescribes that tsiivaran ought to be made up wdth 
rags picked up here and there and sewed together : the rule in this 
respect, at least, as far as its spirit goes, is thoroughly disregarded 
and has become almost a dead letter.” 

If the hala fabric is striped {asm) or chequered {akwet), it is 
named after the colours of the stripes or checks. As, for example, 
if the stripes and the check designs are piftk. the fabrics are known 
as 'pannu-zin (literally, pannu —pink, as in —stripe) and pannu-gwet 
(literally, pa«wwr—pink, akyeet —checks) respectively. ’ (Plate XIX, 
Figs. 2, ^ and 6). 

If the design resembles a peculiar mat-work known as bju- 
dayan, the fabric goes after that name. Note Kjmdayan {Kyu —a 
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iiiHdaofthc /cf/u ro<n{ {P/tmgmltcH fvUth'fff, 

Tlu‘ hala jmjko niny ho aovoiitoon oiihitK hy tw'oiity iliclu'fi, or 
oighteon cubits hy twonty-two inches. The piece is <louhle<l on its 
length and stitched to wake one pa^o. Its price varies from /is. I IS 
to Rs. 16. Out of OIK* riss of raw silk, tour jjasos or eight longf/is 
or three thingaus may he made. 

The Ka({H(f-(fin-sat (literally, blended sky, i.e.. l)lended colours 
.jf the sky) signifies a fabric which has its colours blended like those 
of the sky in its various moods, .\moiig the patterns that are fouml 
in this fabric, the striped or cheijuered designs are. most common 
(Plate XIX, Fig. 1). It is a recently introduced fabric, tbdike 
in the hah. four or eight heddles are used for the jiroduetion of this 
fabric. It resembles a twill and is called four or eight heddle- 
twill according to the number of heddles used in producing it. It 
is steadily coming into fashion and sells for from Rs. 35 to Hs. 45. 
With the us(‘ of more than a pair of heddles the alternation of colours 
on the same fabric is efl'ected. Thus a check or a stripe may be 
pink on one side and white on the corresponding check or stripe 
of the reverse side. 


A fabric of broad alternate pink and purple pink stripes, which 
has been turned out after Mir. Saunder's design on a fly-shuttle 
machine introduced by liim at Amarapura, is said to have been 
named after this gentleman and known'as Sauada-Sat (Plate XIX, 
Fig. 4). 

To the above four main classes of the native woven fabrics, 
the one known as po-pJtyi)*- or i-ngyi-phtfin may safely be added. 
The former are used only for waist-cloths, while the latter 
is used for jackets {ingyi) only. This stufl is woven in 
lengths varying from 40 to 100 yards and in breadths from 
20 to 22 inches and sells for fiom Re. 1-8 to Rs. 2-4 per yard. 
It has found favour with Europeans who use it for their 


suitings. 

Though the silk manufactured in Burma is noted for its dura¬ 
bility, yet considerable improvement could be effected by intro¬ 
ducing whaf is known as the ‘ twisting ’ process of the thread. 



SILK WE.SVINO IX BUKMA 


27,9 


'J’lic lufthod now ill vogui; givvs th<‘ thn^ad used for tlic, warp 
only a single twist, while the threiul for the weft is not so treated. 



opiva. Cotton silk, known as po-f,hl is also ,largely turned out, 
the proportion of cotton to silk being 

If properly treated after mamifactnre, the liurinesi' fabric 
compares not unfavourably in gloss and smoothness with the very 
best that France anti Japan can turn out. Vendors in the local* 
bazaars are, htiwever, ignorant of the process or find the method too 
irksome to adopt. It certainly needs patience and time to earry 
out. This finishing process is praetiserl by Mdlle. Denegri, whose 
establishment I visited with much interest and profitable instruc¬ 
tion. aiul as a consetpieucc sin* I'cceivcs a very large share of 
European patronage. 

When a piece (125 yards) cymes from the loom, it is safe to say 
that it is anx’thing btit clean, for the weavers are not noted for their 
personal cleatdmess ami their .surroumlings are no better. Ktiots, 
irregularities and cut-threads are removed with tin- aid of special 
shears and nippers (Kigs. 3. 4 below) indent(‘d from France. 
The nippers are used to (baw out the knot or stray strand with 
the left hand, while with the right hand the operatoi- cuts it off. 
Next, the silk, no matter of what colour, for the dyes are fast, 
is vigorously sponged all over with eold water. The sponge 
is scpieezed out m a basin and the colour of the water after 
a few applications of the sponge is decidedly dirty. This means 
so much dii-t removed from the silk, as well as rice-glue that had 
been used during the process of warping. Stains and oil spots are 
removed with soap: and if necessary, benzene is used. Then the 
silk is ironed and takes on a remarkable sheen and polish. The 
folding is ingeniously done. The silk is distended by one ‘ selvage ’ 
on two pins exactly a yard apart. Three sets of pins are screwed 
on to two brass clamps (Figs. 1, 2 below). As many as one hundred 
and fifty yards at a time (fifty yards to each pair of pins) may 
thus be ’folded neatly, and with precision in less than three 
minutes. 
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VIII.— The Ouixook. 

• 

“ The Burman,” says Mr. Hardinian, ” has an admiration for 
enticing patterns and for colours which are lioy^nd his own creation, 
and is quite willing to sacrifice durability for cheapness and 
variety. Ho finds it easy to earn a livelihood, and motives of thrift 
rarely appeal to him. He is fond of sight-seeing, and he enjoys the 
sight-seeing all the more keenly if his clothes are new and theii* 
colours brilliant. There is nothing he likes so much as new clothes, 
and fresh designs and colours. He has an Aristidean disgust for 
a head-dress which lasts from one generation to another. Hence 
it is quite natural, as it is ceitainly indisputable, that the show'ier 
and cheaper imported dress fabrics are driving out and will soon 
entirely supersede the Burmese product. 

“ It does not follow that j-he industry must conic to an end. 
The qualities of durabilitj’^ and handsomeness which are tiresome 
to the Burman would, no doubt, if they were known, commend 
themselves to a considerable class of consumers in other countries. 
The handloom of Burma might then survive : it is a distressing 
reflection that, otherwise, an industry which is intimately asso¬ 
ciated with the national life of a picturesque people should be 
doomed to a more or less rapid extinction. 

“ Burma, itself is not one of the quarters in which a market 
for Burmese silk can be anticipated. Th<*re is little prospect of 
increasing the industry and supplying local wants so long as the 
well-to-do classes continue to wear the cheaper machine-made 
fabrics of Japanese or English manufacture unless the cost of pro¬ 
ducing the native fabric can be diminished.” 

Who, knowing the Burman’s idiosyncrasies, will not endorse 
Mr. Hardiman's statements ? The Burmans are, no doubt, fond 
of enticing patterns and willing to sacrifice durability for cheap¬ 
ness and variety :• and consequently the import of cheap foreign 
fabrics is .rapidly increasing every year. The following figures 
show to what extent the import trade has progressed during the 
last three years. 


19 
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Table \l\.—The Imfort Trade of Silk PieoC'Goods. 


Foreign Country. 

_ 1 

1 

1 4'PAJ(TITy IN ^AKDN 

1 

1'ALP£ JN Ki'PEES. 

1 mo- 11 . 

• 

1911-12. 

/ 1912-13. 

19I0-M. 

1911-12. 

/ I9I2-1.7. 

United Btatea ,. j 

2S.900 

6B,800 , 

4.3,100 

27,627 

47,424 

I 

34e0m 

OBjrlon .. .. 1 

., 


438 


.789 

Stialta Settlements 

r>4,9fl9 

32,785 

36,228 

1»,2&4 

42,356 

43,078 

HonKkonK.. 

37.4SB 

f»,660 

100,040 

48,633 

76,743 

1,13,360 

Germany .. .. 1 

4,692 

702 


.7,661 

705 

'Bplginm .. 

4,111 

4,771 

i 

.7,108 

.7,864 


S^ranoe 

3,666 

2,073 

6,730 { 

1 4,084 

2,0.72 

7,971 

Switceriand 

1,454 

4,307 

2,272 

7,67.7 

Siam 

441 


713 ! 

! 680 


700 

Anstria-HnnKary 

CHiina (eKolnsire of Hong- 

•• 

1,651 

•• 

i 

1,471 

•• 

kong) .. 

12,863 

14,218 

10,688 

15,726 

2.6,113 

11,089 

Japan 

8,161,482 

I 

9,716,628 

t 

11,34.6,421 

42,3.7,262 

60,41,131 

01,86,412 


Total .. , 8.296,037 9,898,146 (ll,i>47,567 | 43,97,123 | ri2,41,«>30 64,10,688 


The nhowing tho importn of Ihdian and foreign silkn from India arc not 

■hown.) 

^ These increasing figiires in favour of the import trade of foreign 
fabrics do not, however, in my opinion, leave any ground for pes¬ 
simism. The fear that an industry “ whicli is intimately associated 
with the national life of a picturesque people should be doomed 
to a more or less rapid extinction ” is pui-ely sentimental, and 
hardly justifiable if we look at the situation impartially. Facts 
and figures prove that, although some people prefer the “ showier 
and cheaper imported dress fabrics,” tho demand for the locally 
manufactured fabrics is on the increase, and that the number of 
weavers is not sufiiciently large to meet local wants. Moreover, 
the weavers are conservative in the extreme. They seem to prefer 
their old-fashioned appliances and methods to the advantages of 
improved looms and up-^o-date processes, with the result that the 
output is small and insufficient to meet local requirements. This 
being so, there can be no danger of a glut in the market of locally 
manufactured stuffs. There are still‘many who prefer, or who, 
as the result of sad experience with the gaudy but flimsy foreign 
fabrics, have, wisely revwted to the durable dress fabrics “ made 
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ill Buiiiia. This is a )i»*althy sign, and distinctly encouraging to 
those who watcli the prospects of the silk-industry in Burma. 

If less gaudy than foreign makes. .Burmes(‘. manufactured 
fabrics li !\(‘ the undoubted advantage of lieiug more durable. But 
durability of (he stud means longevity of tin* clothing. Accord¬ 
ing to 31r. llardiman. the Burman regards samenejis in his 
wearing apparel with an Ari.stidian eye of disgust. He is said 
to object not to the. fashion in the cut or arrangenumt of his clothes, 
for these liardly change, but t<) monotonousness in these patterns 
and colour-schemes. Hence In* says: ” It is <piite natural, as it 
is certainly iiulisjmtable. that the. .showier and cheaper imported 
dress fabrics are driving out and will soon entirely supersede the 
Burmese product." (” Silk in Burma.'' page 23.) 

The writer of the alK^ve lines has pe.rhaps forgotten the exist¬ 
ence of the pn/t-so imlustry (rc^-dyeing of old silk) which is to-day 
in a thriving condition : or. perhaps, the business was not ao widely 
carried on then (1901). 

At the /xtii-fto establishments, faded .silk garments, such as 
men’s head-«liessea {(jantuj-lming). Avoineu's handkerchiefs (poira), 
skirts, jackets, etc., are cleaned, re-dyed and given a marvellously 
glossy sheen. lAne-patterns, vignettes, floAvers are.stamped with 
fast colours, if desired, on (jauug-lxntng siud jmva. Thus treated, 
the garments look almost as good as new, even to the fastidious 
and their freshness and sheen last for months. The prices charged 
are moderate. In Mandalay town, the writer has visited, at random, 
several such establishments and found that they were well patron¬ 
ized. 

The reason, why foreign manufactured silks are more showy 
and less durable, is not far to seek. The manufacture of silk, like 
that of many articles of export, has not escaped the application to 
it of what is known as the more or less honourable ‘ tricks of the 
trade.’ The threads ^in the raw are subjected to a distending pro¬ 
cess, almost to t];^e snapping point. This increases the length of 
the «ilk at the expense of thickness and durability. Base and heavy 
dyes are also applied to increase the weight of the silk. The showy 
m^etrioious sheen is effected by the use of glues. * The^ dyes and 
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glttea C07HP off on the hrat application of water, with dire result to 
the appearance of the once showy stuffs. 

Our Burmese manufacturers are fortunately less sophisticated 
commejrcially than their foreign colleagues, and it is to their ignor¬ 
ance of the above described, doubtful, if lucrative, practices that 
we may ascribe the reason of the durability and longevity of their 
manufactures. 

But, as has been explained above, the limited number of 
*^eavers with their primitive looms and methods, will hardly be 
able to cope with the local demand. The following may safely 
be set down as the desiderata which will tend towards the improve¬ 
ment of the situation, and the serious development of the silk 
industry in this country:— 

(1) The weavers shoiildbe taught to realise the advantages of 
the improved looms. 

(2) They should be taught how to manipulate them. 

(3) They must have the advantage of preliminary expert 
advice. 

* (4) They should be taught how to prepare the best raw silk, 
and the art of dyeing. 

The weavers of Amarapura have the reputation of being the 
best professional weavers in the country, and their work abund¬ 
antly justifies that reputation. They know the tastes of their 
countrymen better than foreigners. They have the rare adapta¬ 
bility of imitating any foreign designs. If the demand is for showy 
and gaudy patterns and colours, they can very well supply their 
demand by the gift of imitation with the additional advantage of 
the durability of the fabric which is lacking in the machine-made 
materials of Japanese and European manufacture. But they arc 
working under great disadvantages. Their condition is pitiable in 
many cases. Most of them are entirely at the mercy of the traders 
and capitalists who sell the raw material at credit prices and 
then demand* the finished articles at low fixed rajtes. An average 
weaver takes six days to weave a paso, seventeen cubits long 
and twenty-two inches wide, if he works .at the rate of ten hours 
a day. If he works on the hire-system, he gets Bs. 2 as his wages 
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for six days, that is, he gets only five annas and four pies a day, 
which is less than even the wages of a cooly. Under these circum¬ 
stances, those who cannot maintain themselves and their families 
by engaging in this old industry, have often no other resource 
than to take up cultivation or cooly-work. The majoritjr being, 
however, unfit for any hard physical work owing to their sedentary 
habits, have stuck to their profession. But the number of weavers 
is said to have increased during the last two years with the increast^ 
in the price of the longifi and the jtaso. This favourable change 
in the price of the local fabric is said to have slightly improved 
the situation in some places. Some weavers have become 
independent of, and some leas dependent upon, the traders and 
capitalists under whom tlu^y worked on meagre wages. 

IX. —The Co-operative Credit Society. 

Amarapura is said to have set a shining example, and holds 
out the hope of a bright future for the industry. In this Sub-Divi¬ 
sion about eight weavers’ Co-operative Societies have already been 
formed under the auspices of the Co-operative Credit Society and 
under the able guidance of its officers. These societies have, with 
the kindly help of Mr. Saunders.Officiating Judicial Commissioner, 
Upper Burma, introduced the fly-shuttle and other accessories, and 
established a small school, at which two weavers, who have learnt 
the use of them, are instructing their fellow members. The 
improved loom is the well-known Madras fly-shuttle loom 
(Plate XXV) which the Burmans call kijo-swe-ht-khat. The 
new idea has been given a hoai'ty welcome : the people are 
beginning to be convinced of the; success which the new loom will 
undoubtedly ensure. 

A weaver takes, as stated above, six days to weave a paso, 
seventeen cubits long and twenty-two inches wide, on a country 
loom, while he takes only two days to finish it on the new 
machine. Besides, a piece’of only twenty-two inches in breadth 
is woven on the indigenous loom, while on the introduced loom a 
piece of forty-four inches can be woven during the‘same time. 
Thus, the latter saves time and labour which also means a saving 
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of money, and shows a greater output. On tiio ohl loom only two 
heddles are used, while o?i the new one as many as sixteen heddles 
may be used and more variegated patterns ean be produced. 

The eight .societies are said to liave tulopteil the programme 
of sending one man each for training to the school; thus 
a batch of eight men will be trained yearly. The eight men 
who have already been trained, were offered a monthly salary of 
Rs. 15 for tbeir services, but they declined and showed willingness 
to work on their own responsibility, if the Societies could help them 
with necessary funds to buy raw material and new looms. A sum 
of Rs: 200 will, it is said, be advanced to each trained man by his 
society. The worker on the new loom is exj)ected to make more 
profit than the worker on the ohl one, as the former, being financed 
from the stru't, will be able to buy raw silk for cash price, show 
greater output in less time, and sell the. finished fabrics at market 
rates. He would, therefore, hav<* ho difficulty in paying off by 
instalments the sum advanced by the. society. .Another advantage 
is that the price of the Jiew machine is not prohibitive. The first 
machine, which was introduced from India, cost Rs. 252. The 
next, which was made locally on the plan of the first, cost only 
Rs. 95-6. Subsequent small machines have been set up and cost 
not more than Rs. 55 each. This, it is believed, is the lowest limit 
compatible with efficiency. 

The sale of the articles produced in the school covers the cost 
of the experiments and the Co-operative (’redit Society is sanguine 
of success in the inti-oduction of the new loom and its attendant 
improvement of the industry generally. 

A careful study of this interesting subject in all its phases 
leads one to take an optimistic rather than a pessimistic view of 
the future of the silk iijdustry in Burma. Instead of declining, 
as some would have us believe, it is developing in the face of 
foreign competition, slowly perhaps, but none the less steadily, 
although as already observed, the weavers labouf under great dis¬ 
advantages. 

Two roads to salvation suggest theniselves under these cir¬ 
cumstances, namcl}'':— , 
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(1) To send chosen Jiuiiuese youths, preferably from the weav¬ 
ing class, if available, to Japan for training in the arts of dyeing, 
i,\visting, weaving in a word, in every thing connected with the 
silk industry. 

(2) Or. us an alternative, to engage the services, on attractive 
salaries, of professional experts from Japan or Europe to teach the 
above arts to the people eiij^agcd in the silk industry. A Central 
Industrial School could la formed where selected students could be 
wnit for training. 

If cither of the iirojiosals commends itself to the authorities 
the officials of the Co-operative Credit Societies will interest them¬ 
selves in the scheme with their usual whole-hearteduess. 



THE STHAWBEliliV CULTIVATION OV MAHABLESHVAR. 


UY 

W. BURNS, D.Sc. 

Economic Botanht to the Government of Bombay. 


Mahableshvar, which is the chief hill station of the Bombay 
Presidency, lies in 17° 61' north latitude, and 73° 30' east longitude, 
33 miles north-west of Satara, and 75 miles from Poona by road 
The height of the station above sea-level averages 4,500 ft. and it 
is situated on one of the spurs of the. Saliyadri hills. The average 
height of the strawberry area is 4,000 ft. The average i-ainfall is 
250 inches, chiefly from June to September, with about 10 inches for 
the‘remainder of the year. Woodrow* states that the strawberry 
gardens get only half of the above amounts on account of their 
position. The actual amount of the rainfall is, however, not of 
particular importance in this case, since the strawberries are grown 
entirely on lifted water, and during the rains the beds are more or 
less submerged. The average mean temperature is 66'8° F. for 
the year. The cool season includes the months of November, 
December, January and half of February, when the mean tempera¬ 
ture is 63*4° F. From the middle of Februaiy the temperature 
rises. The hottest time of the year is from about the middle of 
March till the beginning of May. During this period the day tem¬ 
perature may rise to 90° F. After this, thunder showers usher in 
the monsoon proper, which begins early in June. 

The geology of the hills is simple—^trap overlaid by a light 
capping of iron clay. The soil is therefore of a redr colour, and the 
red dust of Mahableahvar is proverbial. The strawbeiicy area, 
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lying, as it does, in the valley of a river between the hills, naturally 
has soil of this surface iron clay type, but- of an apparently rather 
loose and friable texture as if there were a fair admixture of sand 
in it. Since tlie area is flooded every year, this is to be expected, 
and since the rains drain through a forest area with a vast 
amount of natural leaf mould on it, the deposited siltMuust be 
fairly rich in plant food, although much is probably swept away 
to lower levels. 

The men who cultivate the strawberries are mostly the Marathd 
cultivating caste, called Kunbis. There are a few Mussulmans 
also who have taken up this business. The cultivators not only 
grow the berries, but as a rule airange the st*lling of them, and it is 
a fact that the larger merchjints of the place do not liaudle the fruit, 
'riie cultivators seem wt'll-to-tlo. ami are friendly and not afraid 
to explain things to a Kuropeau, It is jHobabl- that at least those 
who hawk the berries in the station get over that suspicion of en- 
<|uirers which is sonn-tlines found in other cultivators. The men 
and their families do lui.st of tin* work, with occa^ional hired labour 
at the rate of four annas a day. 

Kig. 1 of l‘l. XXVII gives a general idea of the place in which 
the most imptutant bedsare situated. This is at the east end of the 
^luhableshvar Lake, and is a \'alley through which runs the river 
Yemiii. from wdiich the water for the cultivation is drawm. After 
the flooding has ceased, and the rainwater drained off, usually in 
the month of October, the land is dug and ploughed, the beds are 
marked out and the water channels constructed. -Mauure is applied 
ill large quantity if vegetables are to be put on the laud, but in 
small quantities if straw'berries are to be planted. It appears that 
it is the custom to rotate vegetables, such as h’reiicli beaus and 
cabbages, with strawbeiTies. In the ease of a bod intended for 
vegetables, farmyard manure is applied tit the rate of about one 
two-bullock cait load (4 cwts. '?) to an area of about 12 x 12 ft. 
The exact anioui 4 t applied iii the case of strawberries is not ascer¬ 
tainable. , Oattl(> urine is given later before flowering as a top¬ 
dressing to straw'berries* The plants are set out in the beds at about 
eighteen inches apart each way, tind in beds of varying size, a fairly 
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coiOinou one being with five rows of six plants each. (See Fig. 2, 
PI. XXVII). Water is giveu every five or six days till flowering, 
after which it is given eVery second day. Watering is done by an 
instrmuent called the Dhan. The origin of this name is obsciu’e. It 
is possible that it came in with the Chinese cultivators who will be 
mentione'cl later. Fig. 1, opposite show’s one of these DJiam, and the 
w’ay in which it is worked. It belongs to that class of water-Ufts 
of w’liich there are many in India and which consist of a beam 
with some kind of a w'cight, either fixed or moving, to balance 
against the water in its receptacle. Thel>/wM is made of a strong 
upright post as a suiiport to another fixed across it as a lever. 
On one end of this lever is tied a large stone, and to the other is 
fixed a small bamboo and a bucket. The operator seizes the small 
bamboo as shown in the photograph, and pulls the bucket 
down into the water, fills it ami allows the weight of the stone to 
raise the water to the required level, when he empties the bucket into 
the w'ater channel and starts again. The bucket used isthe ordinary 
one of European manufacture, of galvanised iron, and its handle 
forfiis a very useful flexible attachment to the bamboo, so that 
the operator has no difficulty in pouring the w’ater out. A man 
using this Dhau steadilj at a normal rate can deliver 10 
bucketfuls a minute, w’hich will work out at about 40 gallons per 
minute. 

The plants usually commence to flow’er shortly after the middle 
of January, and berries follow in about three weeks time. The 
cultivators have a curious and interesting pi’acticc of reducing the 
vegetative growth of the plants in order to promote fiow’ering. 
This is done by taking off leaves and their axillary undeveloped 
shoots twice a month. The amount taken off is quite by rule of 
thumb. A similar' taking off of shoots is done before the plants are 
removed from their beds*for transplantation in the villages during 
the rains. Weeding is done ’ whenever necessary, about twice a 
month, and the soil seems to get no other stirring than that which 
it receives in this way. The weeds are to a great extant those 
which haunli the shores of the lake aiul the bank of the Yenna. 

a 

Such are Polyywum tjlabrum and Fimhristylin Ofstivalis, The 



Fig. 1, THE DHAU. 



Fig. 2. STRAWBERRY PLANT. Scale on left in inches. 
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common Cytiodon dadylon is also present, and the ubiquitous 
Argmufne Mexi&itui. 

Flowei'ing and fruiting go on steadily imtil the rains break. 
Eveiy luorniug before 7-30 a..m. the beri'ies that are ready are 
picked and cither taken oflf to be hawked in Mahableshvar, or 
packed for transport to Poona or Bombay. The hawkers carry 
the berries in shallow baskets slung at the end of a pole carried o\ er 
the shoulder. There? is no fixed price for the berries in any of 
these places, but the rate is more or less the result of pi'ivate hag¬ 
gling. In April and May the price of the berries in ilahableshvar 
itself is about four annas p<*r luiiulred, in Poona about a ruj)ee per 
hundred, and in Bombay as high as six amias a dozen for first class 
berries and four annas for .'<‘*coiul class. For transiJoit to Bombay 
and Poona the berries are gathere<l while still unripe, with the 
yellow colour visible and the consistency still hard. They are 
packed in baskets called kamt.'diK or kontuda-s. which contain from 
14 to 16 dozen fruits. J*acking is done with calibage leaves or 
moss. From tin; beginning of the fruiting till the commencement 
of the Mahableshvar season, l.e.. up till April 1st. the number of 
karandis carried to Poona is between 25 and 30. and to Bombay 
between 75 and 100 daily. From April 1st till the rains the numbers 
arc from 20 to 25 to Poona, and 40 to 50 to Bombay, but in the 
latter case the consignments are practically all private ones. The 
rates for transporting these fruit parcels, as charged by the 
tloveniment mail coutractors, vaiy according to the weight of the 
pai’cels, but ais a kannidi generally weighs below 5 lbs., each is 
charged at six annus a parcel, either Poona or Bombay. The 
parcels are conveyed by motor to the s( ation of Wathar, 40 miles 
byroad, thence by rail to Poona (about three hours' train jouiiiey), 
or to Bombay (seven to ten hours’ journey). In Poona the berries 
are hawked from door to door by the frien'ds of the growers, and in 
Bombay the berries scarcely appear in the public market but are 
sold by hawkers*in the railway station. From these facts it will 
be seen that fi*om the commercial point of view the demand is much 
larger than the supply and there is an excellent future, especially 
ill Poona ami Bonibay, if the supply can be increased and delivered 
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in good condition. The statistics of profits and loss on individual 
plantations are most difficult to get, and so far there is nothing 
definite known on this 'point. The actual number of berries pro- 
duc/ed from a given area has never been computed, and until this is 
done, there is no basis for calculation. Nevertheless, the trade 
seems to ije a very profitable one, especially since there is not much 
to be paid in the way of middlemen’s profits. 

The history of strawberry introduction into Mahableshvar is 
somewhat obscure as to details, but the following seem to be the 
broad facts. About 1830 Chinese and Malay convicts were accom¬ 
modated in a jail in Mahablcsh\’’ar. Some of these were allowed 
to grow vegetables. There is no absolutely authentic statement 
that strawberry cultivation originated .with them, but this is the 
common i-eport and is probably correct. TJiere are no Chinese 
now in the station. The local cultiy'ators seem to hay'e learned 
a lot from the f'hinese and this mfoa-niation yve iirobably see espe¬ 
cially in such practices as the reduction of the y'egetatiya* gi^yd;]! 
of the plants. The origin of the berries originally cultivated by 
the'Cbinese is obscure, but Saharanporo is mentioned as a possible 
source. The original berries yv<*re small and not v^ery good. 
Professor O. V. Muller, Professor of History in tlie Elphinstone 
College, Bombay, informs me that in the yvet famine year about 
1896 the strawberries were all washed .away. A rainfall of 401 
inches was registered at that time. In October of the same year a 
public subscription was raised to restock the beds, and runners 
were first ordered from Saharanporo, but (bd not stand the journey. 
Some of the strawberiy cultivators then went personally to Banga¬ 
lore from which place they brought back the ancestors of the 
present race of berries in Mahableshvar. The still more remote 
origin of the Bangalore plants is unknown. 

The present characters of this race are as folloyvs. Each plant, 
in May, in a normally treated bed, has dimensions of about 8 inches 
height and 10 inches spread. The base,of the plant in the soil is 
narrow, only about IJ inches in diameter. This howeuer is an 
outside measurement including the bases* of all shoots, and the 
actual rhizome in the centre does not measure more than about 
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half an inch in diameter. This rhizome is roughly spherical and 
pointed downwards. The roots are numerous, adventitious, 4 to 6 
inches long, and in a dense mass. The nature of the leaves is 
shown in PI. XXVIII, Fig. 2. The stipules at the base of the leaf¬ 
stalk measure | x J inch and are membranous, white with green veins, 
and acute at the tips. The leaf-stalk varies in length from 3 to 6 
inches, is channelled on the upper side, and sparsely clothed with 
simple white hairs. There are three leaflets, each about 11 x 1 inch, 
with a stalk of about I inch. The middle one is obovate with acute 
base and four to six teeth on each side of the tip. The side leaflets 
are similar, but the outer side of each is much the bigger, and the 
leaflets are consequently oblique, with the teeth extending much 
further down the outer side. The upper surface of the leaflets is 
deep green and devoid of hairs. Tlie lower is smooth and shining, 
and pale green. Shoi-t hairs appear sp.arsely on the projecting 
veins on the lower surface. The bearing branches are cymes 
springing apparently direct from the rhizome from between two 
opposite leaves. A bearing branch is shown in Fig. 2, PL XXVIII. 

The flower has a calyx and epicalyx, the total number of the 
members of which varies from 10 to 15. The petals are five, white, 
and the flower is J inch across. Each petal is nearly circular 
tapering a very little towards the centre, and | inch in diameter. 
The fruit is variable in size, from 1 x J x J inch to 11 x 1 x J inch, 
but is in every case tapering towards the apex as the sketch in 
PI. XXVIII, Fig. 2 shows. When ripe the berries are a deep 
crimson, and are apt to have irregular depressions on them. On 
cutting a berry longitudinally a white central core is seen, which is 
of varying dimensions but seldom less than a third of the total 
diameter. The rest of the flesh is also white, except for a slight 
flush below the skin. 

As cultivated and sold at present, the'berries, though good, are 
capable of considerable improvement. Ripe or almost ripe beiTies 
will not last half a day in Mahableshvar, and some" more lasting 
fruit is desirable. The berries at present deliquesce. This may be 
due, to some extent, to the berries being gathered in the early 
morning when they often have dew on them. The berries themselves 
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are rather watery and this may also favour the dehcjiiescenee and 
cf'j'tsJjilv intpi'Ioj'vfi wit)i tJu* davuur. Itirt fiom tJu* fields is often 
found in sumll bollow’s of thv fruit, hut it ispracticiil/y imiMssiblv 
to prevent this. It would be worth while s<‘eing if the berries would 
thrive bettei’ and get less dirt, also if grown on small ridges, so 
that the, water did not actually toueh the plants. At present the 
berries are grown on a flat surface and the water- flows all round 
each plant. It is probable that something could also be done to 
.improve the packing and transirort. but this would need a very 
careful investigation of the local materials available, and remarks 
on this at the prestmt moment would be out of place. 

It will certainly be worth while to try other races of strawberrv 
from Europe and America, for at the present moment there is only 
the race above described in the statioii. Jt may be that the new 
races if imported will change, but it should be possible finally to 
get a better race than the present wliich though good is not ideal. 

It should be mentioned that the plants do not produce runners 
very freely in the field. Each rainy season the plants are trans- 
plajited into a small plot of giouiid in the owners' village, probabl}' 
in shelter, and are kejrt. there till the following planting time. 
There seems to be no i-egular trade in plants, but one man will 
buy the plants of a certain bed from another at a i)rice agi-ecd on 
after discussion. 

Whether the cultivators w-ould be willing to try new plants in 
such a way as to give, them a chance one cannot say, and the first 
t-wo years of the new introduction would certainly have to be most 
carefully supervised. If this can be done, thei-e is a likelihood of 
a successful future for high-class strawberrv cultivation in the 
Yenna Valley. 



SUBSOIL DRAINAGE IN PADDY LANDS. 


J«V 

B. CECIL WOOD. M.A., 

Principal, A/fi'icnltvral College, Cohnhalore. 


A short account of tlie exp,erience gained in laying down sub¬ 
soil drains in paddy land may be useful to others who wish to in¬ 
troduce subsoil drainage in some form or other. Although the 
question has hardly reached the stage of recommendation, a certain 
amount of information has been collected on the durability and 
utility of such drains. 

The land chosen for the experiment was about lA acres in 
extent, and was part of the wet* lands of the Central Farm. The 
peculiar system in whicli this” crop is gi-own, is not affected by 
excess of water and it was more in the hope of reducing the alka¬ 
linity from which this land sufl’ers, by pa.ssing the water through 
the soil and away by the drain, that the experiment was carried out. 
The rise in the water table was due to the higher level of the water 
in the adjacent tank, and is sufficient to keej^ the land immediately 
below the surface w^et all the year round. 

Eight drains wei’e laid in all : each drain had a length of 400 
feet, and a fall of from 1'35 to *7 feet. The drains were 21 feet 
apart, necessitating a total length of 2,074 ninning feet jier acre. 

Two kinds of drains were used ; one, a plain loose stone one, 
the other made of bamboo tubes. The cross sections of the two 
are shown in the accompanying diagram, from which it w'ill be seen 
that the drains were 2' 6" deep at the bottom : the stones being 
filled in to a breadth of 1' and a depth of 6". The bamboo drains 
were also packed in stone to a depth of 6". These bamboo tube 
drains (Fig. 1 below), were simply bamboos of about 3' bore, cut at 
the intemodes into lengths^bout 1' 3* ; the diaphragms were then 

* Wet lende are those whiol) reoeiro copious flow irrigation (luring the paddy season, in 
this oass, from a tank. The land is puddled and the paddy grown l•ud>..r siramp conditions. 
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removed by a carpenter and the whole piece dipped in tar. They 
were laid end to end, being threaded up bn long thin bamboos. 
The cost of this work was as follows:—Thfe stone drains cost 8*82 
pies pej running foot, the bamboo orains, 10‘14 pies, which works 
out to Rs. 95-7-3 and Rs. 109-11-10 per acre respectively. Of 
course, the relative as well as the actual cost will depend very much 
on the locality : probably the stones at Coimbatore were cheaper 
than they would be in many places where such work would be done. 

The drains were laid in the summer of 1910, under the super¬ 
vision of M. R, Ry. R. V. Subramania Aiyar, the Engineering 
Assistant of the College, and after three years’ cropping, have recent¬ 
ly been examined. All the outfalls have needed occasional clearing, 
and were at the time of exa'miuation running fairly strongly. One 
stone drain was probed 13 yards from the outfall, and immediately 
a rush of water ensued, which seemed to indicate that the water 
was under pressure, aji interesling commentary of the impervious 
nature of tlie soil. A bamboo drain was then examined. The 
bamboos were found in a very good state of preservation, but were 
blocked in several places. This was due to silting, a process which 
had been assisted by the displacement of the pipes and the inade¬ 
quate fall, which in one case was only •? foot in 400 yards. 

Bamboos are thu.s found to be feasible in such wet soil and may 
be expected to last for several years. Great care must be exercised 
in laying them ; it will be seen from the photograph that the water 
was actually standing in the trenches when the pipes were laid. 
This was due to the delay in putting them down : had they been in 
a month earlier the work would have been better done. The slope 
is however the main difficulty, since on this class of lands a con¬ 
siderable fall is seldom available ; while the smaller the fall, the 
more uniform must be the pipes and the •more careful the laying. 
That these drains have resulted in an improvement in the land, 
there is little dou^^t. Some of this, especially at first, may have been 
due to the thorough trenching which the land received in the process 
of laying the drains, but it would not have been so prolonged. 
A more alkaline piece of land has now been-chosen for further trial, 
since if such land can be reclaimed at Rs. 100 an acre, it would show 

SO 
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a Very large profit. The drains will be laid with a greater fall, 
and some modifications adopted in the method of using the bamboos. 
The thin bamboo used to thread the sections on will be dispensed 
with, and in order to get fewer joints and use some system of 
* collaring * these joints, a method of splitting the bamboos length¬ 
wise and binding them up with wire after removal of the septa, will 
be tried. The difficulty will lie in obtaining bamboos sufficiently 
straight for the purpose. 

It may not be out of place to close this note with a reference 
to previous Madras experience of uuderdrainage. A continued 
serie's of experiments were carried out at Saidapet by Mr. Robertson 
in 1873. Stone drains and tile drains were both used, and were 
laid 24 feet apart and 3i feet deep. After 6 years the drains were 
exposed and were found to be silted. A further experiment in 1875 
which lasted till 1878 produced the same result. The pipes were 
only 2* in diameter and were laid with a very slight fall, conditions 
which would both tend to an accumulation of silt. The cost was 
Rs. 30 per acre. This land was redrained ; the tiles being ‘ collared.’ 
and silt traps being laid in the main drain, but without effect, the 
tiles became again silted. The general conclusion was " the results 
of the above experiments are decided as regards the benefit which 
subsoil drainage does to the soil, but as regards the means of 
carrying out such a system, in this country, much more experience 
must be collected.”* 

More recently experiments have been made on the Home Farm, 
Sivagrri, whence M. R. Ry.. A. Rama Row reports that stone drains 
were laid down in clayey alkaline paddy land and have been running 
well for five years to the marked improvement of the land. It is in 
this direction that there is most prospect of success. The high value 
of paddy lands, and the fact that alkali lands when reclaimed are 
usually fertile, together with the large quantities of water used in the 
cultivation of this crop, are all factors making for financial success. 


* R«oordt of tha Saidapet Bxpsrimantal Farm. 


THE NAGPUR CO-OPERATIVE DAIRY 

BT 

IX CLOUSTON, M.A., B.Sc. 

D*.puty Director of Agriculture, C, P. 


As the Nagpiir Co-operative Dairy has only been working 
for eighteen months, it would be premature to attempt to draw 
definite conclusions that would be of general application to similar 
dairy concerns in India from the results obtained up to date. This 
article, written at the request of the Editor of the AgricuUwal 
Journal of India, will therefore aim only at giving an account 
of what has already been done and what it is hoped in future, to 
do at this particular daily. 

In the town of Nagpur there are supposed to be over 3,000 
cattle belonging to people engaged in the milk trade, of which 
about 1,700 are milch-cows and buffaloes. The trade is mostly in 
the hands of professional gaolies ; but many cows are also kept by 
Kimbis, Telis, Brahmins and other castes who combine cow-keeping 
with tonga-hiring or some other occupation. The bulk of the owners 
have no grazing area : their' cows are allowed to wander here and 
there in search of food. By day hundreds of them may be seen 
wandering through the bazaar picking up edible rubbish or stealing 
mouthfuls of food-stuffs from unwary merchants. At night they 
make a raid on the compounds and gardens of the civil station, 
where they do enormous damage to the produce thereof. The 
gaolies are thus constantly getting into trouble with the munici¬ 
pality, with the merchants* in the bazaar, and with the owners of 
gardens in the civil station. 

• The quality of their milch stock is very poor olving to bad 
feeding and the absence of any system of selection in breeding. 
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The average milk yield per day for a cow during her .whole lactation 
period is about two seers, and for a buffalo four. The amount of 
bulky fodder and concentrated food-stuffa fed to animals in milk 
is comparatively small: some gaolics give their dry stock none at 
all. The result of this is that, depending as they do entirely on 
the mea'gre grazing available, they get very weak and emaciated 
in the hot weather. The gaolies as a class arc badly in debt, and 
have to pay exorbitant rates of interest to their sowcars. The 
average man, with his small herd of five or six milch animals mort¬ 
gaged to their full value, ekes out a precarious existence. His 
annual net income is probably little more than that of a cooly 
labourer. 

The supply of milk in Nagpur is far short of the demand, 
more especially from March till July, during which time many 
milch animals are dry or nearly so. The price of pure milk in the 
bazaar during this period is from 4 to 6 seers per rupee : the price 
for the rest of the year is from 6 to 7 seers per rupee. But it is 
dif&cult to get pure milk even at these prices, for the gaoli is skilled 
in many tricks by which he can adulterate it without much chance 
of his being caught in the act. The conscientious memsahib who 
gets him to milk his cow in front of her is not always sufficiently 
lynx-eyed. In the event of her failing to inspect his milk lota 
(brass pot) before milking is begun, he will have it half full of water 
to start with, so that he reverses the usual method of adulteration 
and adds milk to the water which is already there. 

Another aspect of the dairy question which condemns the 
present primitive system of milk supply is the insanitary conditions 
under which milch animals are kept in the bazaar. They are huddled 
together in small houses, in populous centres where dust and a most 
disagreeable stench are the outstanding characteristics of the 
environment. They drink at scum-covered pools and in their 
hunger eat such foul scraps as they can pick up in the streets. An 
official who recently investigated the existing condition of 
the milk trade in a certain military centre in these Provinces, 
found that the gaoUes* cows and buffaloes were fed at times on 
horses’ dung, and that their * pcmchayat insisted that no 
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member of their fraiornity should supply wmd/uUerated milk to 
customei’s. 

The Nagpui‘ ('©-operative Dairy Vas started with the 
following objects in view :— 

(«) To a relialjle supply of clean and pure milk for distri¬ 
bution to the public, by keeping the dairy cattle under sanits^y 
conditions and by pre-onting adulteration. 

(6) To form a co operative society of gaolies whereby their 
credit Avould be strengthened and their Avorking expenses reduced. 

(c) To improve the quality of their milch stock by selection, 
crossing and better feeding under expert supervision. 

The site selected for the dairy farm was Telinkheri Hill 
two miles from Nagpur, where there w'as an existing cattle-breeding 
farm on which cattle of the Gaolao breed are kept. An area of 
about 100 acres was taken over fi'om the oreeding farm for the 
dairy farm and an additionararoa of about 800 acres was acquired, 
about half of which is kept for hay, w'hile the other half is open for 
gi’azing. The soil of the greater part of this area being thin and 
stony produces mostly spear grass {Heteropogon contortus). 

When grazed before the spears form, this grass is palatable; 
after November it dries up and by March not a single green blade 
is left. The area overlooks a large tank of clean water on the flanks 
of Avhich are two small tree-clad valleys. In these there is a deeper 
soil producing green grass w’hich outlives the drought of the hot 
season. Iron sheds have been constructed by the department for 
the accommodation of both the milch and dry stock of the gaolies. 
They arc supplied with concentrirted food-stufis purchased whole¬ 
sale by the department and with hay, juar-karbi, green fodders 
and ensilage produced on the Telinkheri Seed Farm, at rates which 
are about 25 per cent, less than those prevailing in the bazaar. The 
gaolies have at present 131 milch cattle and 90 young animals on the 
Dairy Farm. They are charged a grazing rate of Ae. 4 per head 
per month. Th*e whole giiizing area is fenced, so that their stock 
are nevdr allowed to get outside the farm limits to mix with other 
cattle. The average cost of keeping their cows and buffaloes when 
in milk is Bs. 4-2 per head per month ; this includes grazing. The 
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cost of keeping their non-milkmg stock, including young stock, 
averages about As. 7 per head per month. 

Their cattle are milked in their sheds by the gaoUes them¬ 
selves under the supervision of our dairy staff, consisting of one 
overseer on Bs. 60, one kamdar on Bs. 15 and three clwwkidars 
on Bs. S each, who see that the milk is not adulterated and 
that the dairy utensils supplied by Grovernment are kept 
thoroughly clean. The Government Cattle Breeding Farm, and 
dry stock of the gaoUes are under the management of the same staff. 
The milk is handed over to a contractor who has constructed an 
up-to-date dairy with all the necessary appliances for distributing 
the milk in bottles, twice daily; for separating the milk when there 
is a demand for cream, and for making butter when there is any 
milk to spare for that purpose. The contractor takes the cows* 
milk at 8^ seers for the rupee and buffaloes’ milk at 8 seers and 
delivers it to his customers at 6 seers per rupee. This margin of 
2 and seers per rupee is supposed to cover the cost of distribution 
and to leave a fair profit on the capital expenditure of about 
Bs.** 6,000 incurred in constructing and furnishing the dairy. 
The dairy, supplying as it does milk handled under most sanitary 
conditions and delivered regularly morning and evening to its 
customers, has added in no small degi'ce to the amenities of life 
in Nagpur. It is to be regretted that its output of milk being 
comparatively small, it has not yet been possible to meet all 
demands. 

It is exceedingly difficult to get gaoUes to co-operate 
with any degree of success as they are so heavily indebted and 
so averse from honest dealing. As a class, they are very dishonest; 
they cheat, as their forefathers did before them. If they had 
been honest they could not have made a living in the bazaar : the 
fittest in the struggle for an existence have survived. One of 
the aims of the Nagpur Co-operative Dairy was to ascertain 
how far dairying by such a class could be made to fit into a 
co-operative dairy scheme. The number of members, in the 
Society at present is 13. The Society is financed by the Nagpur 
Central Bank which has advanced the members Bs. 2,000 for 
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the purchase of dairy animals and provides a monthly loan, of 
Rs. 100 for petty expenses. It was at first very hard to get the 
members to conform with regulations. . A former Director of 
Agriculture pithily describes their dishonest devices in the 
following words :— 

“ Dishonesty is in their blood, or perhaps one ought to say 
in their milk ; they grumble at every thing ; they pilfer from the 
fodder stacks ; they require a lynx-eyed supervision at milking 
time ; they demand full grazing and the dung of their animals? 
and their intelligence is such as to render them peculiarly 
impervious to reason.” 

For the fii’st year this description was true enough to 
hfc, for they were constantly gi'umbling, disobeying orders and 
getting into trouble with the farm stafiE. In order to allay 
discontent and to strengthen the spirit of co-operation all round, 
it was decided to hold a meeting of the Society once a month so 
as to give both the members and our stalf a chance of airing their 
grievances against each other in front of the Deputy Director of 
Agriculture. This system has worked very well; the gaolies, as^the 
result of firm but sympathetic treatment, have become much 
more amenable to reason and are very much more contented too. 
A regular system of rewards and fines has been devised. A 
member caught watering his milk is fined Re. 1 for the first 
offence, Rs. 2 for the second, and Rs. 6 if the ofience is repeated. 
For every animal caught outside the gi’azing area the owner is 
fined As. 4, and so on. The sirpanch of the Society is asked to fix 
the amount of the fine for each offence ; but some of these 
would-be law-makers have themselves had to be fined for ofiences 
committed. The fine money for each month is given as rewards 
to those who have not strayed in crooked paths during that 
month. 

That they can now borrow money for the purchase of milch 
animals at the Ipw rate of .9 per cent, and that they'can purchase 
food-stqlfs at wholesale rates are no doubt great economic advan¬ 
tages to a class of men who are poor and in debt. On the othe 
hand, they are not paid so much for their milk as tiiey used 
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to make out of it by dishonest devices when each individual sold 
his own supply. Being relieved of the work of retailing it from 
door to door, does not mean much to them, as they have no 
other occupation to take its place ; still it is believed that in the 
long run they will profit very considerably by belonging to the 
Society, because membership offers scope for building up an 
improved milch stock at a minimum cost to themselves. 

The improvement of their milch stock has been taken 
up on very definite lines. The introduction of clover as a fodder 
cfop makes it possible to supply them with this green luscious food¬ 
stuff from the middle of November tiU the middle of April. From 
the middle of April till the middle of May, they got clover 
ensilage and from May till the end of July green juar, maize 
and sann-hemp. AU these green fodders arc supplied at the rate 
of 240 lbs. per rupee, at which price their cost as milk producers 
is less than half that of the concentrated food-stuffs which they 
have been accustomed to use. 

Their milch buffaloes are being crossed with a bull of the 
Deihi breed which should give rise to a better milking strain than 
they have at present. The department has a herd of 2 Delhi 
and 7 local milch buffaloes. In a year or two it is hoped to 
have a fine large herd of buffaloes, from which members of the 
Society will be supplied with cows at moderate prices. The 
department has also selected 12 of the best milch-cows from the 
Telinkheri herd of Gaolao cows. These have been crossed with a 
bull of the Montgomery breed from the Pusa herd. The crosses 
produced will be tested as' dairy and draught animals. Crossing 
with a bull of the Ayrshire breed is also being started ; a pedigiued 
Ayrshire bull has been obtained from home for this piu’pose. It 
may be mentioned here, however, that cows of the Hansi and 
Montgomery breeds from Northern India do not do well in the 
Central Provinces. The excessive dry heat, and the lack of 
decent grazing from December till August, finist off all but the 
very strongest of these animals in about two yearo. With 
the results , of these experiments in crossing to improve the 
nulk 3 deld, combined with better feeding and housing, and 
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better arrangements for the segregation and care of sick animals, 
there is every possibility of being able to improve the gaolies' 
milch animals. 

The total quantity of milk, cream and butter supplied 
by the whole dairy from the Ist of June 191? till the 3l8t May of 
1914 was 150,230 lbs. of milk, 109 lbs. -of cream, and 140 lbs. of 
butter. Of the total quantity of milk, the Society supplied 
113,850 lbs. 

For food-stulTs and grazing the members have during the 
year paid Rs. 3,630-10-11: for their milk which they have handed 
over to the contractor they have been paid Rs. 6,772-3-6 : they 
have within the same time paid back Rs. 1,541-12-5 of the money 
borrowed from the Central Bank. The total net profit of the 
Society for the year has therefore been Rs. 3,141-8-7, but this 
considerable profit is largely due to the fact that the Society has 
been supplied withgJ een fodtlers, hay and juar-karbi at low rates, 
and that it has not been debited with the cost of supervision. 

Under existing conditions, handicapped as they are by 
poor milch stock, by heavy load of debt and a double dose of 
original sin, real co-operation among gaolies unaided by Govern* 
inent would be impossible. The writer is convinced, however, that 
the dairy industry could bo made profitable in towns like Nagpur 
where irrigation is available, if run on purely commercial lines. 
From the figures obtained from the Government herd on the Dairy 
Farm the following conclusions have been drawn :— 

(tf) that given a dairy of lOU cows of the Gaolao breed 
managed by one overseer on Rs. 60, a katndar on 
Rs. 15, and 6 milkmen on Rs. 10 each, and a grazing 
area simihu' to that of Tclinkheri Hill, where the 
grazing dues were till lately As. 8 per month for 
milch animals and As. 4 fbr stock, the total loss, 
after allowing for interest on capital and deprecia¬ 
tion of stock, would be about 1 per cent. ; 

(h) that the working of a dairy with a herd of 100 local 
buffaloes kept imder the same conditions would give 
a little over 5 per cent.; and 



806 AORICtlLtURAL J^OURRAL Of INDIA [IX, III. 

(c) that with the dairy herd of 100 Delhi bullaloea the 
profit Would amount to about 8 per cent. These 
profits could be largely increased by improving the 
milch stock and by substituting green fodders to a 
still greater extent for concentrated food-stufis; this 
can only be done gradually. The cow of these Pro¬ 
vinces is not worth its place as a dairy animal. 

While a dairy run by a private individual or by a joint stock 
company with ample fimds at their disposal could, for reasons 
already given, be run more economically and with more satisfac¬ 
tion to its customers, than a co-operative dairy with goalies as 
members, still us the industry is in the hands of this class at 
present, it is the duty of Government to help them to help them¬ 
selves. This can best be done on the lines on which the Nagpur 
Co-operative Dairy is being worked, where full use is made of the 
ga^li, but w'hich at the same time aims at .demonstrating to him 
ways in which he can improve his lot. While it is not sure that the 
problem of Indian urban milk supply will find its ultimate solution 
in private or co-operative dairies situated in areas just outside the 
city, such is at any rate the best solution of the immediate problem, 
and the best adaptation to present needs, of the existing means 
of supply. 



NOTES 


Cotton Seed Distribution in Egypt. —In the April 
number of this Journal an fnteresting article was published 
on “ The Establishment of cotton markets' in Egyptby 
Mr. Smart, Director of Agiiculture, Bombay. With regard to 
this and similar co-operative schemes, there is an article on 
“ The distribution of cotton seed by the Depai-tment of Agri¬ 
culture in Egypt,” pubhshetl in the Agricultural Journal of Egypt, 
1913, which should be of great interest. This deals with the 
selectio3i of the best seed for >iOwingand its successful distribution 
to the fellalirn or small cultivators. There are two schemes : (1) 
the distribution of good Taquu'i (seed for sowing) to small 
cultivators ; (2) the supplying of selected Taqawi growii on 
the States Domains to the largest and most careful cultivators in 
the country, with a view to utilising 50% of the yield for distribu¬ 
tion under 8cheme(l). Thefiist is known as the ordinaiy distri¬ 
bution scheme ” and the second as the “ States Domains seed 
distribution scheme.” 

The difficulty with regard to the first scheme was to supply 
a sufficient quantity of good seed at a low enough price to enable 
the cultivator to buy it, and to do this it was necessary to organise 
the better cultivators and larger farmers and encourage them to 
assist the Government for growing the best seed for distribution 
to the fellahin. In order to get the fellahin to accept Government 
seed he had to be allowed credit on easier terms than he could obtain 
from dealers and this has necessitated a great deal of organisation 
and collection.. 

The, scheme which is now in its third year appears to have 
thoroughly caught on, and as the Government are able to increase 
their supply of good seed for distribution year by year, so the price 
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will automatically drop until all inferior seed is squeezed out of 
competition. The distribution on credit was limited to those who 
cultivated eight fedd&ns (a fedddn = 1 acre roughly) or less, and 
the seed was distributed in a special sack sealed with a leaden 
seal. This sack had to be returned to prevent its being refilled 
and sold full of inferior seed the following year. Special sub- 
inspectors toured the districts and visited the villages to explain 
the scheme. 

' Particular emphasis is laid on the fact that the Government 
does not pretend to supply the best selected Taqdwi to the 
smaller fellahtn, but only a good Taqdwi which is obtained 
from first class ginners who get it from {A) crops which they have 
purchased ; {B) crops which have been, inspected in the field and 
recommended by the department’s inspectors. By means of these 
two schemes it is hoi>ed to have the cultivators well in hand by the 
time the pure seed types on Mendelkin lines which are being bred 
on the experimental farms become available for distribution. 
The course of the next 3 years should see them available and then 
the' improvement of the crop will be rapid.— (Wynne Sayer.) 

# *■ 

p The Value of Indian Soy Beans* —^The following report of a 
firm of manufacturers of soy bean products has been received 
through Messrs. Stuart R. Cope, London, and deals with the two 
typical varieties of Indian soy beans referred to on jjage 392, of 
Vol. VIII, Part IV of this Journal. It will be seen that the 
Nepali type compares very favourably with the beans exported 
from Manchuria. 

“ According to the oil tests we find that ‘ type IV ' would 
be worth to us from 7/6 to 10/ per ton less than the ordinary Man¬ 
churian beans. 

“ On the other hand, we find that the Nepali beans are quite 
equal to or might be perhaps considered 2/6 better value than the 
ordinary Manchurian beans. * 

“ We thipk these beans would be suited to our process and the 
question would be merely one of pyice. 
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“ With the valuations we have put upon them we shall be 
quite prepared to receive offers of reasonable large quantities.”— 
(E. J. WOODHOUSE AND C, S, TaYIDR.) • 

The Improvement op Saline Land. —piece of,wet land 
(0*20 acre) was sown with one Madras measure (3 lbs.) of 
dhaiticJia {Sesbania aculeafa) broadcast during the first week 
of March, 1913, just subsequent to the harvest of paddy after 
once ploughing with the moisture available. A second plough¬ 
ing cross-wise was done in order to cover the seed. There was a 
successful germination ; and the plants branched profusely and 
giew to a height of 10 feet in a little over 6 months. The plot 
became flooded with stagnant water during the season, that is, at 
the beginning of the latter half of September ; and after 4 days, 
the stems became shaky and^werc pulled out with some difficulty. 
In tlie ni('an\\ Idle, a good c|uantity of leaves had been shed on the 
grouml and the few leaves that remained were also stripped off 
wlule pulling and strewn over. The overgrown stems with their 
roots and bi-anches were sold for fuel after collecting seeds of which 
30 Madras ineusums (90 lbs.) were obtained. 

In aildition, 4 cartJoads of finely decomposed stable-refuse 
were applied. Trimming bunds and corners and ploughing in 
puddle 4 times over, were the o)dy further operations resoited to. 
This process not only resulted in the complete removal of any the 
least alkalinity in the soil, but increased the outturn of the plot in 
(juestion from 75 lbs. of paddy in the previous year to 450 lbs. this 
year. The physical character of the soil has also been much im¬ 
proved since the roots of the d-fmimha were found to have gone 
down to a depth of a foot and a half, thereby rendering drainage 
more free which is the chief desideratum in all alkaline, clayey 
lands.—(T. V. 8. Charlu.) 

4 > * 

A Buccessful Cure of Spontaneous Equine Surra, by the 
Administration of 'Atoxyl and Arsenic. —^At tl\e direction of 
Major Smith, Priucipal, Bengal Veterinary College, the writer has 
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beed able to cure successfully a case of spontaneous equine Surra 
foUowing the lines suggested by Major Holmes, the Imperial 
Bacteriologist. Captain'Dawson stated in the Indian Veterinary 
Journal that Dr. Gibson, Director of the Vaccine Institute, 
India, tried the treatment with success and Mr. Gaiger also suc¬ 
ceeded in' curing a few cases in the Punjab ; but as this is the 
first case of cure reported from this province, it would be 
interesting to place it on record. 

The subject was a country-bred gelding in debilitated condition, 
the property of an Indian gentleman. The animal was admitted 
into this college hospital on 17th October, 1912, for treatment of 
bilious fever with a temperature of 102’3° F. The treatment started 
with an administration of a purgative ball, later on followed by 
cholagogues. They apparently had no beneficial effect on the 
patient. On the 22nd morning the temperature went up to 104° F. 
and the blood was submitted to a microscopical examination with 
the result that large numbers of trypanosomes were detected. It 
was then decided to attempt the treatment by Atoxyl and Arsenic 
which proved so very successful in the Imperial Bacteriological 
Laboratory. The animal was kept in the hospital for about 5 
months after which it was discharged cured. Since then the animal 
is occasionally inspected at the owner’s place and appears to show 
no signs of ill-health and has been regularly performing his usual 
work. During the course of treatment it received a diet consisting 
of 4 lbs. of gram, 4 lbs. of oats, 6 lbs. of bran besides plenty of straw 
and hay and green grass and -had exercise for 4 hours a day. Any 
suspicious sjnnptom of poisoxung was meanwhile attended with 
scrupulous care.— (8. N. Mittee.) 

* 

# « 

The Agricultural Gazette of Tasmania for February, 1914, has 
a short article by Mr. Johnstone on “ Variations in the Cream 
Test,” in which the author says that practically aH the causes of 
variations of cream test are due to the conditions under which the 
milk ia separated. Warm milk separates more completely than 
oold, and it has been found that the^loss of butter-fat in the skim 
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tnillf is much, greater when cold milk is separated than when* it is 
machined immediately after being drawn from the cow. 

When a separator is first purchased its capacity should be 
ascertained, and also the number of revolutions of the machine 
required to economically centrifuge the fixed number of gallons 
per hour. This is said to be very important, as ninniiig through 
a greater quantity than the machine is rated for will produce a 
thinner cream. Should the machine’s capacity be reduced by 
checking the inflow, a thicker cream is the result, and also a lossbf 
fat in the skim milk. 

The correct speed of the handle should always be maintained, 
and an even pressure kept up all the way round, as smooth running 
is essential to economic separating. 

A lower speed than normal causes a loss of fat in the skim milk, 
while a higher speed tends to set up vibrations, which interfere 
seriously with the centrifuging of the contents of the bowl. 

Variation in the cream test is also caused by using an uncleaned 
separator. As a rule the machine should be cleaned after using. 
Different amounts of water used to flush the bowl after usin^ has 
also a very appreciable effect on the cream test. Feeds or feeding 
are said to have no influence on the richness or otherwise of the 
cream, though an abundance of feed judiciously given will 
increase the quantity of milk and consequently the amount of 
cream.— (Editob.) 



REVIEWS 

Coconut Cultivation by H. L. Coqhlan and J. W. Hinchley. 

(Messrs. Thacker, Spink & Co., Calcutta). Price : Rs. 2-10. 

From time to time murmurs are heard of the boom in coconuts 
which is bound to come, and from time to time books are published 
dra^^ing the attention of capitalists to the possibiUties of coconut 
cultivation. Such books are seasonable, for with the improvements 
in deodorizing processes there is a great future before the vegetable 
oils as food substitutes (e.<jr., margarine and nut butter) as well as in 
soaps. But in tliis field coconut has no monopoly as it will have to 
meet increasing competition from other oil-bearing fruits and seeds. 
It is therefore unfortunate that the titles of such books are 
often misleading. One of the more complete books on coconut 
cultivation is entitled ‘ Coconuts ’—^the “ Consols of the East,” which 
conjures up the idea of estimates of profit, though in fact these form 
only a small portion of the work, wliile the small publication under 
review issued with the general title of “ Coconut Cultivation ” is 
restricted to Malaya, the land of rubber and tin, and is largely taken 
up with estimates of profit. It suggests returns of from 24 per cent, 
to 32 per cent, and more from the seventh year of planting onwards, 
and for the man who also undertakes the local manufacture of oil and 
coir rope returns of 100 per cent, from the first year of working. Such 
estimates invite criticism and whilst an examination of the detailed 
figures might well be left to a resident in Malaya, it is noteworthy 
that insufi&cient stress is liaid upon the need for that constant close 
attention which coconuts require if the average yield of a plantation 
is to be maintained,that no mention is made of the fact that already 
many of the estates in Malaya are dependent or? South Indian 
labour and that the competition to obtaiu that labour, Whether 
in Malaya, Ceylon, or Southern India itself,'is annually becoming 
more_severe, and that the susceptibility of the coconut to disease 
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is passed over comparatively lightly. It makes no reference to.the 
other coconut producing countries of the- East, though the copro 
from Ceylon and Malabar has often led the, market. The informa¬ 
tion about cultivation is sound as far as it goes, but there is not 
much detailed guidance. There is no mention of the ranges of 
temperature and elevation possible for coconuts, no mention of 
varieties among coconuts. In fact, from a perusal of the book one 
would infer that there were no differences at all among coconuts. 
The local Malayalan method of climbing the trees by cutting notches 
in the trunk is not one to be recommended. But those defects may 
perhaps more fairly be attributed to the title by which the book 
is described. There is no doubt that the industry is experiencing 
a time of good prices \vhich promises to continue and, viewed as a 
guide to a planter in Malaya contemplating floating a company, 
this book contains concisely and conveniently arranged a number 
of useful tables, e.g.. trees pey acre at different distances, possible 
profits per acre at different selling prices of copra, rates of export, 
duties in the Straits, and an abstract of the rules under which the 
Stock Exchange will grant quotations, etc., much of which 'wiU be 
useful to planters in other countries for purposes of comparison, 
but it is not a complete guide to “ Coconut Cultivation.”—(D. T. C.) 

* 

* # 

The use oe expi.osives in Agriculture. Bulletin No. 8, 
published by the Department of Agriculture, Ceylon. 

Mr. H. F. Macmillan has published the results of some tests of 
the use of explosives in Ceylon. Soils .—^On exploding single cart¬ 
ridges at 2 ft. deep, it was found that fissures extended about 3 ft. 
laterally and made a cavity some 1.5 inches diam. The effect was 
not widely different in different classes of soil. Tree stumps .—Two 
experiments on the stumps of “ Wa ” trees failed in a great measure ; 
for one 15 cartridges and for the other 10 cartridges were used in 
addition to a number of detonators. The cost in one case was 
Rs. 2-3-0, and coolies had to be employed to cut away the roots. 

The bulletin gives good illustrations and inatruotions for the 
use of these explosives.—(.1. W. L.) 

SI 
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Publications op Provincial Agricultural 
Departments. 

Year-book of the Punjab AgricnVurnl Department, 1914 (Price 
He. 1-4).—In the Preface to this Year-book tlie Director of Agri¬ 
culture says:—“ This is the first year of tJic publication of the 
Punjab Agricultural Year-book. Tt is intended to supply informa¬ 
tion as to what the Agi-ieuJtural Department is doing and to answer 
some of the elementary enquiries wlucli are constantly addressed 
• to us/’ 

The book opens with a calendar of <‘vents of agricultural and 
general interest in the Punjab, followed by paitieulars of the 
Lyallpur College and a general account of the work in progress at 
Lyallpur and Gurdaspur. 

Separate chapters deal with important subjects.—Wheat, 
Cotton, Cotton Boll-worm, Implements, etc. 

* . 

* # 

Sugar in the Punjab — Progress Report for 1913, by •!. H. 
Barnes, b.sc., p.i.c., f.c.s., a.r.i.p.h, 

t 

This report is a continuation of that issued in 1912 relating 
chiefly to the canes of the Gurdaspur distric-t of which it is hopetl to 
complete the survey in the coming season. 

To the general public, perhaps the most interesting facts given 
in this report are those relating to the effect of a short frost on canes 
analysed at intervals throughout the ripening period. This effect 
is shown in diagrams at the end of the report relating to 18 canes. 
It appears to vary very much with the variety of cane and the 
damage seems to be not always irretrievable. 

The author says :—“ The suggestion of Stubbs that frost kills 
the cane cells does not appear to be borne out in my results 
which seem rather to indicate that the enzyme responsible for 
sucrose synthesis becomes inactive at the lower temperature, 
and that invertase then comes into operation. The recovery of 
the cane after the frost has ceased is indicated by a reversal of 
the process. This is not incompatible with Craft Hill’s results 
on the revOTsible nature of the inverting action of invertase. In 
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connection with this reference may be made to Taylor,— 
Agricidtnral Jovrnal of India, Volume VII, page 23.” 

** * 

The. Affrionhm-tO Journal of the Bihar and Oriasa Agricultural 
Department i.s issued half-yearly. The number published in Octo¬ 
ber, 1913, contain,® article,® on " The Advantages to b^ derived 
from Well-boring “ and "M " Hihsa-hatching Operations at Ulonghyr 
in 1912.’* as well as several articles on dilT(‘rcnt aspects of the growth 
and storage of potato<-s, and ah account of tlve operations again.sf. 
the Surface (!j\terpillar on the Mokameh Tal. 

#"# 

The CnUivaflon of the Coconut Palm in linrmaiR the .subject of 
Bulletin No. 11 of the Depaitmont of Agriculture, Burma—price 
annas two. The Bulletin contains concise directions for the .selection, 
preparation, planting, and maintenance of a coconut plantation. 

* 

* * 

The chief interest in the Central Provinces Ag^ricuUural and 
Co-erperative Gazette, for readers outside the Central Provinces, lies 
in the record in Part. II of tlie continued progress of the Co-operative 
movement, and in the instructive commentary on the working of 
Societies contained in the Registrar's Notes.’’ 

The November number of the Gazette contained an account 
of the Second Annual Provincial Co-operative Conference for the 
Central Provinces and Berar. There were then 1,580 Societies 
in the Provinces with 30,000 members and a total capital of 
Rs. 38,00,000. Deposits i.n the (Central Banks had grown from 
insignificance at the beginning of 1911 to over Rs. 50,000 at the 
end of last year. 

In the face of the widespread and substantial nature of this 
movement we may feel confident th.at ipstaiices of fraud such as 
those mentioned by the Registrar in his “ Notes ” in the March 
number of the Gazdte, e.g., the start.ing of a Society by an influen¬ 
tial villager for*tho purpose of raising a loan for himself on the 
unlimited security of the members of the Society, will serve only 
as a salutary warning,* to increase the vigilance of the public. 
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. The crystallisation of the amorphous mass of the Indian popu¬ 
lation around definite points each of which is the focus of a strong 
public opim’on based on^a vertebrate experience of men and things, 
is assuredly not the least of the functions of the Co-operative move¬ 
ment.—(A. C. D.) 

* 

« * 

The Itidian Agricultural World. —We have received the first 
copy of the Indian Agricultural World edited by Mr. P. A. V. 
tyer, Triplicane, Madras; annual subscription Rs. 10. This 
magazine does n6t suffer from any lack of reading matter as it 
totals up to some 100 odd pages, but after reading it through we 
would offer the following advice in all good faith to its editor. 
There is undoubtedly room for an agricultural magazine in India 
(and it is to be hoped that the Indian Agricultural World will 
supply this want) which will present matters agricultural to the 
public in an interesting form, neithpr erring on the scientific side 
to the point of dulness nor on the empirical side to that of 
inaccuracy; but if the Indian Agricultural World wishes to supply 
thisf want, it must start off on a line of it.s own. Let it formulate 
a definite line of policy and hold definite views. This magazine 
at present rather lacks original matter and we hope that the 
Editor will take all necessary steps to remedy this defect in future 
issues.—(M. W. S.) 
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KCONOMr OK IKKIOATIOM WATER IN AMERICA ' 




METHODS OF ECONOMISING WATER USED IN 
IRRIGATION IN AMERICA. 

• BV 

M. NETHERSOLE, C.8.I., 

Inspeetor-Geuerai of Irrigation in India, 

Public interest at the. National Inigation Congress, at Pueblo, 
centred in the partition of supplies as betweeai neighbouring States, 
and its control by the Federal Government ; nith but few exceptions 
the papers read, and the ensuing discussions, dealt with these poli¬ 
tical questions, rather than with the technique and practice of 
irrigation. 

In the exhibition there was a good show of the producta of 
local irrigation, and of pictorial advertisement, calculated to attract 
settlers to the irrigated tracts of the Western States ; and the show 
of agricultural implements was fair. But irrigation plant was poor¬ 
ly represented ; there were four exhibits of gasoline and electric 
pumps suitable for small installations ; a mechanical lift of the Per¬ 
sian wheel type, and one or two samples of patent cement piping. 
There were no demonstrations of economical methods of distribu¬ 
tion. Thus, considered either as a field of technical discussion, or 
as an exhibition of the practical points, the Congress was dis¬ 
appointing though through the courtesy of the Board of Control, 
and more especially of Dr. Gray, the Foreign Secretary to the Board, 
the writer was put in touch with severaFof the leading men, official 
and private, who were interested in irrigation in all parts of the 
States, to whom,he is indebted for the information cohtained in this 
memorandum. It is to be regretted that time did not permit of 
accepting the many invitations offered for inspecting the different 
systems. 


22 
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■* lAmng of Main and. Di.stribi(ting Channels to prevent se.epage .— 
There is a marked advance in America as compared with Indian 
practice in the lining of channels to prevent losses of percolatioi. 
CSement concrete is the lining most generally adopted as in the typical 
section sketched in Mg. 1. 


mrnrr 


; ' I I 

The thickness varies from a 1" plaster skhi applied to small 
water-courses carrying 1 cusec and upwards, to 3" for a channel 
carrying about 10 cusecs and upwards, to a 6" lining for a channel 
of 700 cusec capacity which is the largest to which such a lining 
has so far been applied. In the larger sections the bed is fortified 
by small dv^arf walls shown in dotted lines in the sketch. 

Other methods employed are timber flumes built of scantlings 
or planks either of circular section, strappotl with iron hoops, or 
rectangular —these arc however generally used only along hill-sides, 
and in difficult positions ; the tendency Being to use the more durable 
cement-concrete whenever it is possible to do so. 

As an example of this wholesale lining of channels, reference may 
be made to the Beaver Creek Irrigation scheme. The scheme was 
started two years ago by a private company who bought the tract, 
together with the water-rights, from the old settlers, who were unable 
to fully utilize the supply owing to the difficulty of getting the water 
on to the land. The price paid was from $4 to $6 per acre. The 
creek supply is estimated to average 40 cusecs with a miniTmiTri of 
18 cusecs in the su mme r months ; it was 26 cusecs at the time of 
mspection. In order to help out the minimiiTn supply twq storage 
reservoixs axe included in the scheme—one to contain 3,000 acre feet 
is very nearly completed, the other to contain 4,000 acre feet is not 
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yet coiuuieucfd.' The whole of the distributary system is liiiedt with 
the exception of one length which is in sudi good clay that lining was 
considered unnecessary. The supply chajinel is partly of circular 
Wf>oden fluming, 42* in diameter, and partly of cement-concrete 
lining. The distributaries south of the main a,re all of cement piping 
varying from 2^ 0* to 8* in diameter, laid from 2' 0* to 8' 0* below 
ground surface. Water is delivered to the land-owners by measure¬ 
ment over weir crests at surface boxes. One such box is provided 
at or near the corners of each 40 acre plot ; .so thafr each 10 acre plot, 
which is the minimum holding permitted, has'easy access to its 
supply. 

The first impression, on inspecting this scheme, was one of 
surprise that it should be capable of giving an adequate return on 
the expense of engineering it on the scale described. The explana¬ 
tion lies in the enormous crop values realised on imgated lands 
in America. At the Cougresip it was stated that as much as from 
^>1,000 to!j>l,600Rs. 3,000to Rs. 4,500 was the gross value per 
acre of a good fruit crop from irrigated orchards, and even as much 
as §4,000 = Rs. 12,000 in exceptional cases in the orange orchards 
in California ; values which are impossible in India. The Slanager 
of the Beaver Co., who is an orchard farmer of long experience, 
stated that he regards .§1,700 as a safe estimate of average yield for 
a well stocked orchard in full bearing. Hence it is not surprising 
to find that the land is selling readily at from $200 to $800 per acre 
as soon as water is available ; and of the 4,500 acres which is in com¬ 
mand of the present scheme with its single reservoir, the compam” 
has sold over 3,500 acres, the greater part of which was already 
stocked with young fruit trees and vines and cropped with lucerne 
and maize. 

The supply is adjusted, on the indents of each owner, by Ditch- 
riders who report the same by daily‘cards to the head office in 
Penrose. As soon as the water supply is secured to each section the 
company sell tthe land Avith the water-tight to 1*5 acre feet per year 
delivered at the surface boxes, no further w^ater rates are charged 
except for upkeep apd regulation which renoains in the control of 
the company; this cost is posted daily, in le<^em which are at all 
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?«=nPction of the land-owners, and is periodicaUy 
tmeropen to the i^poct on « 

distributed jwo rata on the xxHoie acreage. ^ . . 

foftie pJent yo»r «ti,»»tod »t Sl-60 por ac«. construction 

being still in P«>gres. ; it is «pected to rise to about $2 acre when 
the scheme is complete, and the sale contracts preclude its e^o^ 
exceeding ^3 per acre, the conxpany accepting all liabilities abov'e 
this limit. There is a Resident General Manager in charge who 
undertakes the clearance and stocking of the land for non-rcsident 
.purchasers at cost price—^thus the whole system is self-contained 
and co-operative. * 

The land-ownere are already commencijig to line the Avater- 
oourses leading from the surface boxes with cement, and the En¬ 
gineer in charge was arranging with one of the Oil Companies for a 
supply of heavy oil at wholesale rate for treatment of the smaller 
channels. He hoped to be able to supply it to the land-owners at 
about 6 cents (3 aimas) per gallon. Experiments on the various 
linings suitable for small water-courses were carried out by the 
Bureau of Irrigation Investigation in 1907 ^^^th results as 

follows :— 


1 

Nature of lining. 

Average percolation 


in inches per hour 

Uatio of 

i 

per 10 days includ¬ 
ing all evaporation. 

Efficiency. 

Earth Cbannel no lining 

0-356 

1-00 

„ .. light oil 

0-329 

l-OK 

„ „ heavy oil 2J gallons per yard 

0-239 

1-37 

daypnddle 

Earth Channel heavy oil 3} gallons por yard 

0-185 

0-170 

1- 78 

2- 02 

Cement mortar 1 inch .. 

0-121 

2-73 

„ concrete 3 inches .. ' 

0.-040 

7-17 


Considerable progress is being made in all parts of the country 
in the lining of small water-courses, more especially where crop 
values are high and the water scarce. This is generally done in 
all pumping schemes. 

Methods of field distribvtion. Surface fioodyng .—American 
methods of appl 3 ring the water to the fields differ considerably 
from those practised in India. The general use of machinery for 
cultivation and harvesting rendeis it inconvenient to sub-divide' 
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the fiel Is into small compartments by means of ridges ; hence in 
America for surface flooding it is the 'practice to take a great 
deal of trouble in systematic levelling of*the fields so that large 
areas may be flooded equally without undue waste or damage to 
the crop in the lower levels. This point was strongly insisted 
on, as essential to successful and economical irrigatidii by this 
method, by more than one practical farmer. It follows that water 
is generally handled in larger volumes than is the case in 
India. 

Furrow system of irrigaiion .—Except for rice and small grain 
crops the tendency in America is to irrigate by the furrow system, 
explained in the sketch : 

Fis. Z 


/ 






VTTTTlTTn^. 


lVat€r' itvtl 


the water being run into a series of furrows by means of a trans¬ 
verse feeder crossing them at a high level. For a field longer than 
say 330 feet a second transvei'se feeder is introduced. This method 
to be successful also requires very careful grading of the field in the 
direction it is intended to run the furrows. The chief advantage 
claimed for this method is a diminution of evaporation losses. Ex¬ 
periments co)iducted by the Irrigation Investigation branch of the 
Agricultural Department give the following comparative evapora¬ 
tion losses for the same soil for the period June 20th to October 
24th : 

Acre feel. 

Uy aorfaoe flooding 0*63 

furrows 3 iuohea deep .. 0‘65 

„ „ 12 inohea deep 0‘41 

This practice appeara to have originated in the irrigation of 
fruit orchards, large furrows being run down each side of the 
tree rows; but it h{is quickly extended to any ctop which is 
planted in rows sufficiently far apart to admit of the furrows (made 
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of course by a furrowing machine of which there are several patterns) 
being rmi between them without injury to the crop. One farmei- 
near Denver said he was'intending next season to apply it experi¬ 
mentally to wheat, spacing the rows 10" apart for the purpose. 

Rdetdion of moisture in the soil .—^American practice is extending 
largely in"the direction of “cultivation’' after each watering, 
whenever the crop is of a nature or of a size to admit of the “ culti¬ 
vator ” being worked—^this is in order to break up the caked surface 
Which follow! flooding, and to maintain a top layer of finely divided 
soil known as a ' mulch ” in American parlance. This “ mulch “ 
is veiy effective in retaining the moisture in the lower soil by check¬ 
ing evaporation as is proved by exhaustive experiments carried 
out by the Irrigation Investigation Bureau, the results of which arc 
given in the following tabic abstracted from the Agriculittral Year 
Book of 1908 :— 


J’criod (>{ tcflt. No mulch. 3" mulch. | 6' mulch. O' mulch. 

Ist 21 dayrt, June loth to .July lit ., 21*92 .'>•10 2*00 1 0*l>2 

2nd tent 32 days, Septcmljci* 1st to October 3rd 3J*o9 ; 14*71 ;'>*03 | 0*78 

The figures represent the percentages of the water applied 
in 6’’ waterings lost by evaporation during the two periods. 

The experiments have led to the 'development of two nev 
methods of applying water to the crops known respectively as 
Winter Irrigation ” and as “ Sub-Irrigation." 

“ Winter Irrigation ” consists in breaking up the subsoil by a 
machine which loosens without turning it to a depth of about 18," 
thereby increasing its capacity for holding water—^then thoroughly 
soaking the land by surface flowing at a time when the water is 
otherwise not required for'irrigation and, as soon as the surface is 
dry enough, ploughing and working up the top 6" into the desired 
“mulch.’" Farmers who have tried it say that they are maturing 
better crops by this method with a very appreciable saving, in the 
total water used—the crops requiring but one or two other waterings 
instead of the 4 or '3 formerly necessary without winter irrigation.' 
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The same principles underlie the system of improved “ Dry Farming,” 
as it is called, which aims at conserving the rainfall by rendering the 
soil more readily receptive of the rain as it»falls and by subsequently 
checking its evaporation. 

“ Sub-Irrigation ” aims at supplying a sufficiency of water to 
the crop roots without any disturbance of the surface soil. In its 
initiation it was employed for orchard irrigation only but recently 
it is being developed for general crops. In a few cases where physical 
conditions are favourable this* system is applied* by seepage frofltn 
ditches run at suitable intervals transverse to the general slope of 
the ground ; the essential conditions are a moderate depth of light 
permeable soil over harder and more impeimeable strata. 

Fig. 3. 



The lower ditch acts as a drain to prevent undue water-logging 
and the system is kept lunning so long as the crop shows no signs 
of getting too much water. 

There are several tracts in Califoniia whei-e this method is 
employed with marked success and with great economy of water 
depths per acre. This is however exceptional and clearly dependent 
on the required physical condition ; the more usual method of “ Sub- 
Irrigation ” is by means of pipes. The first pipes used were ordinary 
drain pipes laid from 1 foot 6 inches to 2 feet below ground surface 
with open joints through which the water percolated into the soil, 
and at first the system was applied to* orchards, one line of pipes 
being run along each line of trees. It was found however necessary 
to give a pipe line along each side of ea<*h row as otherwise the roots 
were attracted to the pipe fine and the tree growth became irregular. 
It was also found that the roots made their way into the pipes 
through the open joints, blocking the pipes. This defect has been 
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met •by Mversl forms of patent pipes, such as of Jioneycombed 
oonoiete permeable to water but said to be impermeable for the 
roots. These appear to ,be made by restricting the cement matrix 
so that it will not fill completely all the spaces in the ballast or gravel. 
Another method is to give small upright pipes perforated and 
accessible from the top at each tree, so that they can be kept clear 
of roots, the pipes between the manholes having cemented joints. 
The success and economy of water applied by this method in 
'Orchard in^ation has led to experiments with the same system for 
general farming. The water is fed from a main pipe under pressure 
into^branch pipes or laterals, spaced from 30 feet to 100 feet apart 
depending on the soil; each lateral is under complete control 
by means of a valve at its point of departure from the main 
pipe. 

The Wiggins system is the most recent development, and is now 
being demonstrated at Garden City, Kansas. The wiiter was told 
by two or three farmers who had seen the system working duriiig 
the last season that the crops raised were excellent and very even 
in quality, showing no diSerence along the pipe line. The Irrigation 
Investigation Officers, however, are doubtful whether the spacing of 
the pipes at such wide intervals as even 30 feet apart will prove 
efEective for general crops, and while admitting that the Garden City 
experiment is on a thoroughly practical scale and has been successful 
this year, they state that it was favoured with exceptionally good 
growing weather and helped out by timely rain ; they therefore do 
not consider this year’s test conclusive as to the general efficiency 
of the system as applied to general farming in ordinary or dry 
years. 

Pumping .—As already noted, the exhibits of irrigation plant at 
the Congress were very limited, and it was impossible to gather from 
them any new information of value. It appears that many of the 
artesian supplies near Denver, which ran freely when first tapped, 
have since become so reduced as to require the, application of 
mechanical pumping. 

There are several large and successful pumping installations 
in difEerent' parts of the States, but so far as could be cMcertained' 
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from enquiry, the water bearing strata are either gravel or coarse 
sand. No improved methods of pumping from a water table in 
fine sand subsoil, a solution of which problem is of such prime im¬ 
portance to India, could bo learnt. Gasoline driven pumps appear 
to be more generally adopted than any other form, owing to the 
small amount of supervision they require and to the readiness with 
which they are started. 
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THE CULTIVATION OF RICE IN SPAIN AND THE 
RECENT INTERNATIONAL RICE CONGRESS 
AT VALENCIA. 

ItY 

E. J. BUTLER, M.B,. F.L.S, 

Imperial Myeologiet, 

(Ufficial Delogato for India). 

Rice Cultivation in Spain. 

Amongst the rice-growing countries pf Europe, Spain occupies 
the second place, with 96,000 acres devoted to the crop, against 
360,000 in Italy. In the other southern countries the amount 
grown is insignificant; Bulgaria has., commenced the cultivation, 
the new provinces of Greece contain two or three thousand acres, 
and there are some hundreds in the Rhone Delta in France, where 
an eilort is being made to popularise the crop. One of the chief 
difficulties in the way of an extension of the area is the prejudice 
which exists against rice growing in populous tracts, owing to the 
danger of induemg malaria ; and one of the most interesting dis¬ 
cussions at the recent Congress arose from an attempt to show 
that this prejudice is unfounded, provided that cei^ain precautions 
are observed. If this view gains credence, it can hardly be doubted 
that there will be a material increase in the Eurf^an production 
of this cereal. 

The cultivation of rice in Spain is limited to the Bast coast, 
and nearly three-quarters of the area is situated in the province 
of Valencia. The greater part of this is permanent rice land’ 
unlike what exists in Italy and Greece where rice is grown in rota¬ 
tion with other crops. In this, and as will be evident later on, in 
inany other particulars, the cultivation in Spain approximates mort; 
<*losely to that of India than elsewhere in Europe. 

The rice-ginwii^ district of Valencia is a plain between the 
mountains and the sea. The slope is gentle, and towards the sea 
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the laud is almost level, of slight elevation, and naturally marshy. 
At one place it is broken by the large lake, or more strictly speaking 
lagoon, of Albufera, whose shores are ill-defined and merge into n 
plain of rice fields recalling the swamp rice lauds of the lower delta 
of the Ganges and Brahmaputra in Easterji Bengal. 

The whole of this area is supplied by a magnificent^ system of 
irrigation canals derived chiefly from the rivers Jucar and Turia. 
Though irrigation was apparently practised in the time of the 
Romans, its full possibilities fvere not achieved until the Moorish 
conquest, and it is to the Moors also that the ihtroduction of rice 
cultivation is due. It is highly probable that many of the dis¬ 
tinctively oiiental practices followed, and in particular that of 
transplanting, unknown elsewhere in Europe, are to be traced to 
the prolonged occupation of this district by an Eastern people. 

Since the cultivation of rice in Valencia has been probably 
brought to a higher pitch oj perfection than anywhere else in the 
world, a brief description of the methods followed, as far as it was 
possible to ascertain them in the time available, should be of interest. 

The seed beds are placed m higher land than the final rice fields, 
as in India, and are frequently many miles away from the latter. 
The district of Alberique, near the head waters of the irrigation 
system of the Jucar, is reputed especially suitable for growing 
seedlings, which are exported fi'eely to the lower districts towai’ds 
the sea. Their preparation offers nothing special, except that they 
are frequently green-manured or receive a heavy dressing of miner’al 
fertilisers similar to that applied to the main fields. They arc 
puddled before soAving in order to render the sub-soil impermeable, 
'riiis is doiK* by driving horses up and doAvn, with oi- without th(* 
u.s<‘ of harrows (see Plate XXIX, Kg. 1). 

The main rice fields are still covered with water at the tim<‘ 
of liarvest in September-October and are left to dry out gradually. 
They receive a Avorking in the mud or while covered with a shallow 
layer of Avater^m January or later, according to the district. This 
's done Avith harrows, derived from the Acme and disc harrows 
(several forms are in.use), specially calculated to cut up and bim' 
’a weed Avliich is one of the chief troubles of rice'cultivation in Spain, 
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Leersw Oryzoides L. In older to render the lower lands, where 
the soil is a heavy tenacious clay, more easily worked after drying, 
a special harrow, the “ rallaora,” has been introduced, which is run 
through while the land is still moist. It consists of large discs over 
a foot in diameter and set about a foot apait, which simply make 
vertical cutjs in the soft soil; the draft is said to be exceedingly light. 

The fields arc now dried out compl'jtely and when dry receive 
the most important worldng of the year, a thorough ploughing 



Fig. (n).—C haUI i..\. 

with heavy draft inverting ploughs. Modified Lincoln ploughs 
[‘‘charugaFig. (a)] were formerly and are .still exten-sively used 
for this purpose but are now being replaced by double Brabant 
ploughs, which require two or thre,e hor»rs to draw them [Fig. (h)]. 
It is not so long ago that the “ forcat [ I'ig (c, p. 330)], which recalls 
the native Indian plough, wasingoneralu.se, and the cultivators of 
Valencia consider the introduction of inverting ploughs one of the 
greatest advances that has been made in tlieir hereditary occupa¬ 
tion. Its effects have been far-reaching, and an interesting paper 
was presented to the Congress describing the modification in the 
local breeds of horses caused by the need of a more powerful animal 
than the Andalusian horse to draw these ploughs and met by the 
import of Breton mares and colts ; nearly two-thirds of the horses 
of Valencia are'now 'of French or mixed origin. 
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The object ■. uned at in this ploughing is to leave the soil exposed 
10 ac ion 0 le atmosphere in largo masses and to dry it to as 
g eat a depth s possible. Nevertheless, in the heavy lands near 
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Albufera, a depth of 5 or 0 inches is nor usnallv exceeded. The 
use, in these lands, of the “ rallaora." the cracks caused by which 
are said to exp.and ns t he soil drie-^ out in the earlv months of the 
year, serves the double purpose of deeper aeration and of making 
the work of the heavy plough e.nsier wlien tlie time comes for its use. 
It will be soon that the cpiestion whctlier cold weather cultivation 
is advantageous or not in swamp rice culture, a debated one in 
India, has been decided in the affirmative in Spain. There is even 
talk of introducing steam or motor traction to reduce its difficulties 
and expense agd to render it more thorough. 

In,May, a few days before the time for transplanting arrives, 
the water is run in again and a final puddling given which destroys 
any further growth of Leersia Oryzoides and reduced the permeabi- 
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lityof the soil. Thedraga " or modified Acme harrow is used 
for this (see Plate XXIX, Fig. 2). but a better implement for tin* 
purpose is stated to be the Sargeuti han'ow. iilso derived from 
the Acm6 and highly spoken of in Italy. 



Fia. (c).—F oeoat. 


‘The fields are very heavily manured. Leaving out green- 
manuring, which is chiefly practised in the higher lands as in the 
Alberique district, it is customary to give heavy dressings of sulphate 
of ammonia and superphosphate * and many add a potash manure. 
A common mixture is sulphate of ammonia 40 per cent., 
superphosphate 54 per cent., and sulphate of potash 6 per cent.> 
and this is used at the rate of 600 to 800 lbs. per acre. The 
time of application 'imries but usually half or three-quarters 
is applied a day or two before admitting the water prior to 
transplanting and the rest three or four weeks later, the water 
being run off for the purpose ; sometimes, however, all is 
applied before transplanting. In Alberique guano is said to be 
largely used at about the same rate. Cyanamide is at present 
being vigorously boomed. It is of interest to note that nitrates 
of potash and soda are said to be entirely unsatisfactory, an 

* The soils ot this w-sion nre deficient in phosphoric acid, which i* rarely found in the pro 
portion of 1 per 1000. 
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experience which is in harmony with recent views regarding the iorui 
in which nitrogen is assimilated by rice. The opinion was expressed 
that the use of sulphate of ammonia has bcjen carried to excess, and 
in the first report (for the year 1913) of the Experimental Rice 
Station of Sueca (near Valencia), the Director, Sefior E. G. Mon- 
tesoro, gives strong support to this view as a result of a carefully 
devised series of experiments. In the same report doubt is thrown 
on the necessity for adding a potash manure to the rice lands of 
Valencia, and there was a lively discussion on the subject in tly* 
(Jongi'ess, the balance of opinion being against •potash manuring. 

Experiments have been carried out at Valencia for several 
years to test the action of mangane.se, which has been found in Japan 
to augment considerably the yield of rice. The results are in 
conti-adiction Avith those obtained in Japan, but as a little man¬ 
ganese IS already present in the local soils it is not denied that 
beneficial results may be obtained where this element is entirely 
deficient. Further, Dr. H. C. Oria, Professor of Organie ChemistrA’ 
at the Unh’-ersity of Valencia, presented a paper in AV'hich he sug¬ 
gested that the beneficial action of manganese is to be trace^ji to 
its role as a catalyser. resulting in the better oxygenation of the 
roots, and that for this to be fully exercised certain requirements 
must be fulfilled. These are that the manganese .should be in the 
form of carbonate, either added as such or formed by reaction 
with potassium carbonate and that there should be organie acids 
in sufficient quantity in the soil to decompose the carbonate and 
form organic salts of manganese of high molecular AA’eight. He 
attributes the contradictory results in Japan. Italy, and Spain to 
failure to observe these conditions uniformly. 

Transplanting is done in a few inches (3 to o) of Avater. The 
seedlings, after being taken from the seed bed, have the soil very 
completely washed from the roots and S,re put up in bundles of 4 - 
500 plants for transport to the fields. A delay of 24 hours in trans¬ 
port does not seem to be thought excessiA^e. The relation of seed 
bed to field in area is 1 to 10 or 12, and about 250 bundles are used 
per acre. The transplanters Avork backwards, and every moA’ement 
of the operation is exactly as in India (see Plate ^XXX, Fig. 3). 
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Back clump contains 3-5 plants (single seedling .transplanting 
appears to be unheard of) and the distance between the clumps is 
8 to 10 inches. Six m^n will transplant a hectare (2*47 acres) 
in a day and they were beii^ paid this May 5 to 6 pesetas 
(3/10 to 4/7) a day., 




Fro. (d).—T skadihg onx thk oeaik.- 

As in India the crop requires little attention during its growth 
period. The chief operation is the aixuqo or running off the water 
in June, when the fields are weeded and a part of the manure is 
frequently added. Harvesting is done with the sickle, and the 
grain is still usually trodden out by horses and the feet of the 
labourers who are armed with wooden forks for turning over the 
straw [Fig. (d)]. It is freed from the chaff by throwing into the 
air,, sufficient wind for the purpose being rarely wanting at the 
time [Fig. (e)]. Winnowers are little used. Of iate.thre8hera have 
come in and there are now many of all sizes and of special t 3 rpes 
suitable only for rice. The large installations have reduced the 
cost of threshing by nearly half. They are driven by steam, elec- 
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tricity, or gas, and arc aaid to be. thoroughly satisfactory.* * The 
further preparation for the marlret is eaTried out in modern mills 
equipped with machinery which is much the same as that in use 
elsewhere, rice milling machinery being now of a practically universal 
type. PoUshing is’' practised on a comparatively small scale only. 



FlO, («).— CLBASUO TU CHAFt. 

The^folloAving table gives the yield of rice in Spain in 1913, 
as compared with that of other countries f:— 


Country, 

1 .\rea under rice i 
1 in seres. I 

Prpdnction in 

1 tons. 

r*' '• ** .. ■ 

j YifcW per aero in lbs. 

Spiiiii 

96,000 j 

246,000 

j s'isTOO 

Italy 

300,000 { 

534,000 

1 3,300 

Egypt 

254,000 

375,000 

j 3.300 

.latMii 

7,383,000 

! 7,020,000 

i 2.100 

1 

United Stuh's 

827,000 

517,000 

j 1,400 

India 

70,580,000 

28,107,000 

1 * 800 

KThis must bo a rough average 


only. There are many dis¬ 
tricts in Ben)^ and Madnui 
ejicrc the yield w donWe.) 

• The chief makers sre Domingo Gomes FiU of Valencia. 

t'ntoflgiuet sop^dtotbs Congreas were quoted from the BnUttin of AgrieoUitraJ 
RtatMict of the IfHenutio»al InstihUe of Agrkitkure, Boms, March, 1914, 
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fVom the above it will be seen that the average yield per acre 
in Spain is almost double that obtained in Italy and more than 
six times the Government figures for India. The excess over Italy 
is partly to be traced to the practice of transplanting, universal 
in Spain and unknown in Italy ; over India to heavy manuring, 
better cultivation by means of specially suitable implements and, 
to a less extent, better varieties. 

The study of varieties of rice was the first subject discussed 
at the recent Coifgress. It has not been taken up seriously in Spain 
until very recently but its importance seems now to be fully re¬ 
cognised. In Italy it has been energetically carried on at the 
Station for Rice Cultivation at Vercelli and elsewhere, during 
recent years, with remarkable results. Both Italian and Spanish 
authorities appear to be agreed that the continued cultivation of 
a variety without selection in the same locality leads to degenera¬ 
tion and the appearance of the destructive disease known as britsone 
and that one of the most important factors in successful rice culti¬ 
vation is the succession of new varieties obtained by importation 
and* selection. Accordingly one of the chief subjects taken up 
at the newly established Rice Station at Sueca (Valencia) is the 
study of varieties, both imported and indigenous. Having in view 
the remarkable success obtained in Italy with varieties of Japanese 
origin, a number of these have been imported and several give 
promise of being suitable for cultivation in Spain. Little attention 
appears to have been paid as yet to Indian varieties in Europe. 

In resuming this short account of the highly perfected cultiva¬ 
tion of rice in Spain, three things seem particularly calculated to 
arrest attention: The universally accepted importance of a thorough 
cold weather cultivation of the fields, rendered possible by the 
use of specially adapted implements* ; the necessity for employing 
considerable quantities of‘suitable nitrogenous and phosphatic 
manures ; and the value of introducing exotic varieties with a view 

• The Station for Rico culture at VoroolU (Novara), Italy, haa in preparation a detailed 
aeoonnt of the results of a very complete series of experiments with all the implementii suitable 
for rloe onitivation that they have been able to "ot together, with data of constmetion, draft 
and effloienoy, and t^e voluipe shoold be essential for any one requiring fuller information on- 

^onbjeet. 
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to checking deterioration of races long cultivated in the same* envi¬ 
ronment. All these appear worthy of more detailed consideration 
than they have received in India, though the first two present 
difficulties in the way of their introduction on any large scale under 
present economic conditions, and particularly the second in view 
of the inferior draft animals available in the greater part of the 
rice-growing tracts of India. But the results in Spain have been 
obtained on a system of cultivation which, unlike that elsewhere in 
Europe, is fundamentally the same as in India^’and we have fto 
such difficulties to face as confront the Italians, for instance, in the 
attempt they are making to introduce transplantation. 

The 5th International Rice Congress. 

The subjects set down for discussion were arranged under 
<.ight heads, each of which was assigned in advance to a special 
local committee, with a vit“w to preparing notes to serve as a basis 
for discussion. Each of these heads was then submitted to a 
Section of the Congress, but as the Sectional meetings were arranged 
so as not to clash, they liecame, in practice, meetings of the full 
Congress. 

The conclusions were drawn up in a series of resolutions which 
were submitted for formal acceptance at the final session of the 
Congress. The proceedings lasted a full week, from the 17th to 
the 21th May, 1914. Excursions were arranged to the chief centres 
of rice cultivation in the neighbourhood, and also a visit to an up- 
to-date rice mill. No effort was spared by the local executive com¬ 
mittee, the organising genius of whose President, the Count de 
Montornes, was much in evidence during the week, to make the 
meeting a success. Like most assemblies of the kind, the formal 
sessions were of less value than the opportunity afforded to the 
del^ates of learning something of the actual agriculture of the 
country and of discussing their problems together oiltside the Con¬ 
gress. "As was fitting, in view of the lead which Italy has taken 
in the scientific and practical study of rice cultivation, the Italian 
(delegation was the most important, both in numliers and authority. 
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and included several membera of the staff of the well-known Station 
for Rice Culture at Veroelli, headed by their Director, Signor Novello 
Novelli, Other countries represented were England, France, 
Greece,. Portugal, the Argentine, China, Colombia, Guatemala, 
Indo-China, and Venezuela. It ib impossible to avoid referring 
to the eiAraordinary cordiality of the reception offered to the 
members of the Congress by the various public bodies of Valencia 
and by the people as a whole. 

The first subject taken up was the study of varieties of rice, 
their importation, and the preservation of their oharact-ers by selec¬ 
tion. In the note presented as a basis for discussion, .stress was 
laid on the unsatisfactory nature of the classifications available 
of the varieties cultivated in Europe, both from the agricultural 
and the scientific point of view. It was pointed out that the same 
variety was known by several different names according to the 
locality in which it was grown, and that the constant multiplica¬ 
tion of so-called varieties had led to the greatest confusion. Ac¬ 
cordingly it was suggested that the first step necessary was the 
fomiation of a true botanical classification of the varieties of rice 
under cultivation. This suggestion clearly did not take into ac¬ 
count the enormous difficulties of the task imposed, and several 
speakers insisted on the fact that a true botanical classification 
of rice, which would deal in a satisfactory manner with all the 
varieties cultivate in various. parts of the world, was not yet 
possible. The classifications made by Kikawa in Japan and Graham 
in the Central Provinces in India were referred to as indicating 
the immense number of varieties wHch would have to be included, 
and the difficulty of deciding on characters which would stand 
the test of preserving their uniformity irnder different conditions of 
the environment. The following resolution was finally adopted:— 
“ That the botanical study of the varieties of rice cultivated 
should be taken up in all countries, and that each should make 
a provisional classification founded on characters which might 
be considered as fixed; as soon as some of these charactere have 
been established, they should be communicated reciprocally be¬ 
tween the institutions which, in each country, are charged 
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with this Qtudy, in order to arrive at a unification of 
method.” 

In dealing "with the importation of varieties no hesitation was 
shown in advancing the proposition that this was of supreme value in 
checking deterioration of the crop. The present writer is not aware 
that the subject has ever been regarded in this light in*the East ; 
ceitainly it has not been seriously considered in India. But Italian 
exp(.*ficnco has led to the definite acce£)tance in EuroiJe of the view 
that rice long cultivated in the’same locality degcilerates, and that'it 
is necessary to import and acclimatise new varieties and to preserve 
their vigour by local selection, and the exchange of seed between 
fields which differ in soil, water, and other enviromiiental condi¬ 
tions. In other words, the experience which has been pretty 
well universal with regard to crops which are propagated vegeta- 
tively, such as sugarcane and potato, is held to apply to rice also, 
i hough propagated by seed. In importing varieties it was advocated 
that care shoulil be taken to select sorts likely to be really adapted 
to the locality through having been grown under similar condi¬ 
tions in the coimtry of origin. This is an aspect the impoi-tance 
of which seems liable to exaggeration ; naturally one would not 
import Indian deep-water rices for trial in the higher lands at 
Alberi<iue ; but to insist, as the note presented to the Congress 
did, on the necessity of having with each variety an analysis of the 
soil in which it was grown and of the irrigation w'ater, with details 
of the i^uantity and composition of manure employed, the methods 
of cultivation, the prevailing winds and their maximum and 
minimum velocity, and so on, is certainly to go beyond reasonable 
requirements. The resolution on this subject ” That the ex¬ 
change of seed should be niatle by oflicial centres in the different 
rice-growing countries, the samples Iteiiig alw'ays accompanied by 
a history of the variety,” is, however, .sufficiently indefinite to allow 
of free interpretation. 

The selection of seed is little understood and less practised 
in Valencia. It is, for instance, startling to read in one of the 
papers presented to the Congress that “ Pro\idence has assigned 
to all plants a ceitam limit of production, and wiien man, pushed 
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by his boundless ambition, forces them to overstep the limits which 
natural law has imposed on them, their degeneration is immediate 
and their death near.” Little of value emerged from this part of 
the discussion and the resolution “ That every country should 
adopt the same method of selecting seed ” is not likely to commend 
itself just yet to the botanists engaged in the study of rice. 

The second Section dealt with the methods of assimilation of 
fertilising substances by rice and the most modem methods of 
manuring this crop. An interesting paper was read by Sifior E. 
Henero, recording the results of experiments to determine the rate at 
which the chief elements are absorbed, and the relative requirements 
at different periods of development of the crop. The results obtained 
showed that 72 per cent, of the dry matter was fomied between thetime 
of transplanting and the completion of vegetative growth, a period 
of 62 days. In this period the absorption of nitrogen kept pace with 
the increase in the dry matter, the absorption of phosphoric acid was 
proportionally more rapid, and that of potash was intermediate. 
From completion of growth to the formation of the ear, a period 
of 2^2 days, the nitrogen still kept fairly parallel to the dry 
weight but the potash diverged widely, reaching its maximum 
of absorption in this period; the phosiihoric acid absorbed also, 
considerably exceeded its proportionate quantity. In the period, 
also of 22 days, from the formation of the ear to ripeness, the 
nitrogen continued to be absorbed at a rate paralLl to the increase 
in the dry weight, but the potash fell away greatly ; the absorption 
of phosphoric acid continued to increase, but at a less rapid rate 
now than the dry weight. As the absorption takes place by the 
roots, the relative proportion of roots to above-ground parts at 
different periods is of importance in considering the amount of 
assimilation they can perform, and the consequent need of pro- 
vidu^ the elements in a readily taken up form. The examination 
of this factor showed that the roots being relatively less toward 
the end of development, while the absorption of nitrogen continues 
to keep pace with the increase in dry matter, each unit of assimi¬ 
lating root-area is called on to provide nitrogen at a more rapid 
rate in the last period of development than earlier. Hence there' 
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seems to be a ^leed of supplying nitrogen in a readily available form 
at this period. Thw does not apply so much to phosphoric acid, 
the absorption of which slackens at the end? and not at all to potash, 
which ceases to be absorbed after the formation of the ear.. 

In the discussion much time was occupied in the advocacy 
of the use of potash and cyanamide by the representative of these 
industries, and in the case of the latter a good deal of evidence was 
offered to prove its value for rice. A resolution was finally adopted 
that “ the Congress while applauding the interesting study madh 
by Sehor Herrero on the assimilation of fertilising elements by 
rice, which is of remarkable interest in the technique of manuring 
rice, expresses the wish that such studies should be continued and 
completed in regard to the kind of manure which is suitable, as 
well as the best periods for its application ; and that also the scien¬ 
tific study of the action which different manures exert on the rice 
lields, both as to their utilisation and profitableness, should be 
taken up.” 

In the third Section, the subject considered was the operations 
of cultivation, of harvest, and of elaboration, and the maclCines 
most suitable for perfecting these operations and reducing their 
cost, especially in small holdings. An exceedingly interesting 
and lucid note was presented by Sehor E. L. Guardiola, one of the 
General Secretaries of the Executive Committee, giving an account 
ofthe implements and machines in use in Spain, and of some foreign 
ones worthy of trial. This was supplemented by Prof. Tarchetti, 
one of the leading authorities in Italy on this subject, who de.scribed 
the advances niad(! in that country in recent years, which appear 
to be very striking. It was surprising to learn that the number of 
machines specially devised for the different operations in the culti¬ 
vation and harvesting of rice runs into dozens, but as their descrip¬ 
tion is unintelligible without diagrams, it is necessary to await 
the promised volume referred to in the foot-note on p. 336 for fuller 
information. The importance of the subject was'felt to be such 
that the Congress adopted the following resolutions : . “ (1) It 
would be advisable to publish, from an international standpoint, 
a Review to be the official organ of the different stations for rice 
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calttire in the world, which would describe the methods employed 
in each country, and would deal in particular with the study and 
wide diffusion of machines calculate to perfect the cultivation of 
rice both in small holdings and on a large scale, while reducing the 
cost. The International Institute of Agriculture would perfectly 
fulfil this'mission. (2) From the point of view of cultivation in 
Spain competitions of motor ploughs, as well as of dryers and 
harvesters, specially suitable for rice, should be organised." 

‘ Another Sec\)ion was occupied In considering a subject arising 
out of the last, namely, the influence which has been exercisetl on 
the equine ^population of Valencia by the improvement in the 
methods of cultivation of rice. The facts of the case were set out 
in a very full note by Senor R. J. Janini, who showed that bet\veen 
1861 and 1891 the Andalusian breed, which was formerly fomid in 
the agricultural districts of Valencia, was in great part replaced 
by French horses, and that this has* continued, imtil now, nearly 
two-thirds of the local horses are French, which are iiupoited at 
the rate of about 1,500 a year, chiefly from Brittany. The Spanish 
horse is too light for the hea\'y work now required in the rice fields. 
It was suggested that Spain had lagged behind the northern countries 
of Europe, especially France and England, in the improvement of 
horse breeding, though starting with probably better lirecds than 
were available in these countries, and that this industry, so important 
for the agriculture of the country, was worthy of every encourage¬ 
ment. The following resolution was approved :—The Fifth 
International Rice Congress respectfully prays the General xVssocia- 
tion of Stock Breeders of the ELingdom to examine the lines on 
which horse breeding should be undertaken in order to stimulate 
vigorously the production in the Eastern provinces of Spain of_ 
breeds suitable for agriculture and for the army." 

The fifth Section discussed recent work on the diseases of rice. 
The most destructive of these is the condition knoAvu us hruswie 
in Italy or faille in Spain, which in some years causes very great 
losses. It appears to occur throughout the world wherever rice 
is grown, having b^n signalled in the United Sates, Japan, Java, 
and India. At the same time, it is probable that a number of 
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distinct affaotioiis have been confused under the same name and 
even in Italy, ^vhere it has been under observation for many years, 
dilTerent aul *iurs are by no means inagr'jcment on its symptoms. 
In India the problem is being approached in the first instance, by 
separating out from tlie conditions which .lead to failure of the 
grain to reach maturity; those which can be definitely traced to 
the attack of parasitic oiganisuis such as fungi. Bonie of these 
have ecM'tainly in the pat-t been confused with true brusuite, and 
their study is a ueeessury preliminary to the mote accui'ate limita¬ 
tion of the disease. It appears probable that when all these para¬ 
sitic diseases have been defined, there will still remain a considerable 
residue in which the failure of the crop cannot be attributed to the 
action of any parasitic organism. It is to this alone that the term 
bnisone should be applied. 

In the discussion, general agreement was shown in considering 
hfuaone as a ijhysiological d<?generation hastened by the action of 
ill-defined external conditions, climatological as well as cultural. 
It is interesting to note that in Spain the prevalence of West winds 
is considered to predispose to faille: in India the same is aaid of 
South winds in certain localities. Other predisposing causes 
mentioned were deficiency of oxygen in the water, impoverishment 
of the soil, and abrupt variations of temperature at certain 
periods. As a means of reducing the losses caused by brusotie in 
Italy, the introduction of exotic varieties of rice was tried some 
years ago. Success was obtained very quickly and further work in 
this direction was energetically taken up at the Vercelli station and 
elsewhere. The Director of the last named institution now considers 
that by this means a satisfactory method of fighting the disease 
has been found. Where the new varieties (chiefly of Japanese 
origin) liave been introduced apd where, in addition, care is taken 
nut to grow any one variety too loiig’inthe same fields and under 
the same conditions, brusona has lost its terrors. Whether this 
supports the Italian view that brus(mei& a “ physiological ** condi¬ 
tion and not a definite disease is doubtful. Very similar experiences 
have been met with in the red rot of sugarcane, which is nevertheless 
certainly caused by a fungus. All that it seems safe to admit at 
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present ia tliat none of the various parasites to which thp disease has 
been attributed can be accepted as the true cause ; it is cleat that 
there is still a vast field pf work to be covered before tliis can be 
elucidated; but it is equally clear that the Italian methods of 
combating the disease are worthy of imitntion in India and else¬ 
where that it occurs. 

The Congress adopted the following resolutions in this Section • 
“ (1) It is absolutely indispensable to nominate an International 
ConamisMonto draw up the plan to be' followed in order to determine 
the factors which hre concerned in the phenomenon of faille or 
bmsom ofricf. This Commission may adopt the following limits: 
(a) nature of the soil in which the experiments are made ; (6) 
comparative study of the systems of irrigation employed, the depth 
of the layer of water and its composition, abrupt changes of tem¬ 
perature and mean temperature during the different phases of 
vegetation, rapidity of flow of the water, etc. ; (c) manures employed, 
their composition, quantity, etc. ; (d) study and selection of the 
seed used for the experiments : (e) experiments with radioactive 
fertilisers and “ thorianisation "of a £)ait of the seed used ; (/) 
comparative study of the resistance to certain diseases of each 
\’ariety of rice under similar conditions. (2) It is necessary 
to catalogue the species of the animal and vegetable kingdoms, 
especially insects and cryptogams, injurious to rice ; it is equals 
necessary to protect effectively the birds not recognised as injurious 
to agriculture, seeking to convince cultivators and the country in 
general of the necessity for this protection in order to combat the 
numerous insects which damage all kinds of crops. (3) The various 
stations for rice culture and for vegetable pathology should caity 
on experiments with a view to prevent or to combat the animal 
and vegetable species which cause disease in rice. (4) It is advis¬ 
able to establish in each #ice-producing zone a meteorological 
station charged with the study of the influence of different meteoro¬ 
logical phenomena on the development of certain diseases of rice.*’ 

To the sixth Section was assigned the consideration of the 
world’s commerce in rice, and the advantage of ipternational regula¬ 
tion to guarantee the authenticity of marks and origins of the 
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produce on t^ie market. The note presented described the objects 
for which rice is employed, the manner in which it is prepared for 
the market, the variations in- price due i^ot only to the quantity 
produced but still more to the competition of other food grains, the 
disadvantage under 'vhich rice labours in ^not being considered 
an article of necessity but r luxury and, therefore, in being exposed 
to heavier duties and taxes in n' my countries than other cereals 
and the difficulty in preventing fraud in the use of marks and 
indications of the locality from which the produce has come. 
Amongst the points of lutercst to India which arbse was the active 
propaganda which is being carried on to popularise the use of rice 
in districts where it is considered a luxury and is unknown to the 
poorer classe.s. This is the case even in Spain where a considerable 
part of the local produce is exported. Another was the effort 
which is being made to reduce the cost of internal transport, which 
\i at present so heavy that l^ndian riee can be delivered in certain 
parts of Spain at a lower priee than that grown in the country itself. 
The heavv tariffs in for<-e in some countries were also attacked, a.s 
presenting a serious bar to the general u.se of the grain. In France 
the produee of the French colonies (chiefly Indo-China and Mada¬ 
gascar) is admitted free, while that of other countries is taxed. Most 
other countries in Europe tax rice more heavily than other cereals. 

The following resolutions were passed:—‘-(1) To carry on a 
very active propaganda to make known the usages and the applica¬ 
tions of rice by means of conferences, the distribution of illus¬ 
trated pamphlets, samples, and recipes for its preparation. (2) To 
endeavour to reduce the price of rice by perfecting the cultivation 
and employing the best and most productive varieties. (3) To 
perfect the preparation and complete utilisation of the residues 
so as to diminish the market price, while at the same time seeking 
to avoid an increase in this price* due to the intervention of many 
middlemen between the producer and the consumer. (4) To 
secure rebates ^or suppression of the internal duties which press 
heavily on rice and the recognition of this aliment as a necessity 
comparable to wheat and other cereals. (5) To secure reduction 
of transport tariffs in order to facilitate access to markets whether 
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iuteiaal or foreign. (6) To secure concerted action by Consular 
bodi^, Chambers of Commerce, and other similar bodies, by the 
agency of an Intematioual Convention, to prevent the improper 
use of names or marks or their, falsification and to assure the 
authenticity of the origin by means of irrefutable documents. (7) 
To secure & concerted understanding between all the States which 
pi'oduce rice, witli a view to establisli between them eilective legis¬ 
lation and international action against the improper and fraudulent 
use of marks as \^ell as of all that might mislead the consumer in 
regard to the origin of the produce, above all requiring that the 
latter be supported by credible documents. 

, In the seventh Section there was a very lively discussion on 
the subject of Co-operative Societies of Production and Consumption 
as applied to rice. In the former category was included co-operation 
to assist in the supply of choice seed, in procuring manures and 
implements, and in furnishing advice .regarding sowing, manuring, 
cultivation, irrigation, and the prevention of disease. In the 
latter, societies which encourage and facilitate transactions of sale 
and secure the export of the produce to the chief centres of con¬ 
sumption. It was suggested in the note submitted for discussion 
that the Societies of Production, of which there should be one in each 
distinct tract, should maintain an experiment station for the intro¬ 
duction and testing of new varieties, selection of seed, analyses of 
manures, trial of implements and so on, in addition to their other 
functions. The Societies of Sale should handle all the rice produced 
by the members, have it graded by experts, and effect its sale without 
the inteirvention of middlemen. In the discussion, considerable 
opposition to the formation of Societies of the latter category was 
encountered and the supporters failed to secure unanimity. The 
final resolution adopted was that, It is advisable to found Co¬ 
operative llicc Societies of production by zones, whose boundaries 
should mark the differentiation of essential agricultural characters. 
These Co-opeiative Societies should federate to form large unions 
for the protection of their general interests, for the organisation 
of sale in the country of pr'jduction, and for export to centres of 
consumption.” 
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The last, subject discussed was paludism and the cultivation 
of rich. An exceedingly interesting paper was presented for dis¬ 
cussion by Senor I. G. ColiUenares, Hegional Health Inspector, 
on behalf of the local committee. This commenced by a criticism of 
the restrictive legislation in force in Spain in regard to ripe culti¬ 
vation, the foundations of which date from 1862 and were naturally 
based on the views regarding malaria then current. The chief 
clauses prescribe that the land should be marshy and unfit for any 
other kind of cultivation, without woods or forests or obstacles 
to the free circulation of the wind, that it should be at least 1,600 
metres from any inhabited spot, that it should command sufficient 
water for irrigation, and that the drainage should not interfere 
witli neighbouring properties, for which purpose the construction 
of a canal or ditch around the land is imposed. These provisions 
were natural enough when malaria was believed to be caused by 
i,hc miasma or effluvium from stagnant water diffused into the 
air and capable of acting at a certain distance. They aim«l at 
keeping the rice fields away from dw-ellings, and at dispersing the 
effluvium by the wind. 

The author of the note drew a distinction between the forms 
of paludism special to localities naturally marshy, abandoned and 
without cultivation, where alone the grave sestivo-autumnal type 
of fever is found, at least in Spain, and the milder form, distinct 
both clinically and pathologically, found in cultivated localities. 
When cultivation is being introduced into marshy land the two 
forms arc often found together, and it can be readily understood 
that the immigrant population. are inclined to attribute both to 
the cultivation. Eice cultivation has naturally been pursued 
largely in swamp and delta lands, already subject to the graver 
type of paludism. The* incidence,of sestivo-autumnal fever amongst 
rice cultivators was therefore heavy in t*he earlier days of the spread 
of the crop, and the prejudice thus caused has interfered with the 
recognition of *he fact, familiar to medical men, that the ultimate 
effect \)f this cultivation has been the amelioration of large areas 
in so far as this typo of malaria is concerned. Under such circum¬ 
stances the cultivation of rice becomes a valuable method of 
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sanitary improvement, and instead of being restricted should be 
encouraged by the State. 

The conditions under which rice cultivation' is hygienically 
safe were next considered briefly. It was stated that the rice- 
fields themselves, when suitably established, served only 
exceptionally as breeding places for anopheline mosquitoes, but that 
these occur freely in the canals and ditches, where tlie water is 
allowed to stagnate, and weeds and debris accumulate. In the 
fields one finds hardly 1 per 1,000 of the anojiheles which transmit 
malaria, infected,'and in the huts where the labourers keep their 
implements, and which are found scattered through the fields, 
none are infected ; in the villages, on the other hand, the number 
rises to 5 per cent. It has been found that by suppressing the small 
breeding grounds, pools, wells, &c., in the villages malaria dis- 
appears. It should be noted that this does not refer to sestivo- 
autumnal fever, which is stated not toipoccur once the land has been 
brought under cultivation. The provision that rice should not be 
grown where other cultivation is possible is not strictly observed, 
and Jthe author believes rightly. What the law should consider 
is whether the soil is sufficiently drained to prevent the formation 
of permanent marshes. Equally important is to insist that the 
quantity of irrigation water available is sufficient to preserve a 
constant current in all parts of the area, including the channels 
of supply and drainage. The law should aim at the prevention 
of the formation of area-S similar to the mar.sh lands where lestivo- 
autumnal fever is spontaneous. 

With r^ard to the prohibition of obstacles to the circulation 
of the wind, the author holds that it is difficult to find facts in 
favour of this restriction. On the contrary, it is more reasonable 
to suppose that barriers might be^ effective in limiting the ar^ of 
dispersion of the mosquitoest and that under certain circumstances 
woods or avenues of trees might be a defence against infection. 
The minimum distance laid down by the law to inturvene between 
the fields and dwellings is also not in accord with the facts* The 
form of paludism which rice cultivation might induce is the same 
as that liable to be c&usedby any other badly established cultivation 
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under irrigation, and requires no distinctive legislation. > Pro¬ 
perly xiarried on (in the words of a very competent expert), rice 
cultivation might be indulged in without.danger at the very door 
of the church. In practice, the. methods of cultivation adopted 
are as hygienic, as a rule, as they are admitt^ly excellent from the 
agricultural point of view. 

The conclusions proposed by the local committee in the form 
of a series of resolutions embodying the above views were open 
to objection on the ground that they contained a criticism of the 
existing laws of Spain. The foreign delegates pointed out that they 
would be unable to express an opinion or take part in voting on 
them. Accordingly they were replaced by the following, which 
were unanimously adopted;—“ (1) That the cultivation of rice 
modifies land subject to malaria in the direction of making it more 
healthy. (2) It is advisable to facilitate the making more healthy 
of obviously inai’sh}' lands, even when they are found at a less 
distance than that authorised by the law." 

It will be seen from the above exceedingly condensed review 
that the subjects dealt with coveretl a very wide field and,that 
most of them are of direct interest, in one way or another, to even 
30 remote a countr}* from Spain as India. The individual delegates 
profited as much by the opportunities afforded of getting into re¬ 
lations with the representatives of other rice-growing countries 
as by the Congress meetings proper. !Mueh of the success of the 
meeting was due to the personal efforts of the Count de Montornes, 
one of the foremost proprietor-agriculturists of Spain, whose model 
estate was well worth a visit. His extraordinaiy energy in and 
out of the Congress was evident at eveiy turn. Each delegate was 
made to feel that it was the special object of the President and local 
committee to obtain for him every information that he might 
desire, and to give him every facility* in getting into touch with 
local and foreign members who might be of use to him. It was 
in this respect, the perfection of organisation. From the technical 
aspect the contributions of the Italian delegates were the most 
important. Their descriptioli of the work done in Italy on the 
testing of new varieties, on the introdifction of improved 
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implements, and, in particular, of the methods adoptejl in fighting 
brusone, of which no complete account has been published,’were 
of great interest. . * ’ 

The next Congress will be held in Marseilles in the summer 

of 1916. 
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NOTES ON THE FODDER PROBLEM IN INDIA. 

ARRAKQIO BT 

J. MACKENNA, M.A., I.C.S., 

Lately Offg. Agrieultural Adviser to the Government of India, 
(Continned from pa$re S8 of Vol. IX, Flirt L) 


In the first set of tliese notes which appeared in the last 
.January number of this .Tournal the present writer recorded the 
results which had been achieved in efforts to introduce exotic 
drought resisting plants and also gave in detail an account of what 
had been attempted in the various Provinces in the way of combat* 
ing fodder difficulties in times of scarcity. 

During the year 1913 two very important and representative 
bodies considered the question of fodder from the special point of 
view of forests and from the more general agricultural standpoint. 
At the meetings of the Indian Board of Forestry which met at 
Dehra Dun in March, 1913, the utilisation of forest grasses was 
considered. The basis of these discussions was a note drawn up in 
the office of the Inspector-General of Forests on the efforts hitherto 
made to utilise fodder grass from forest lands. It was noted that 
this utilisation of grass for fodder is of greater importance in Bombay, 
Madras, and the Central Provinces than elsewhere, and that, in these 
provinces, the subject has already received much attention. “ In 
Bombay the sole right to cut and collect grass from certain forests' 
has been given to a contractor on the condition that he shall maiu* 
tain for Governpient a supply of 25 lakhs of lbs. of baled grass from 
the 15tih April to the 15th October of each year. In Madias the 
people are slowly learning the value of cut fodder, and in 1911-12 
the light to cut glass in certain reserves in which hay has behn made 
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by Qovemmeut in previous years, was sold at the request of the 
villagers themselves. In the Central Provinces the policy adopteil 
is to cheapen the cost of cut fodder and to raise the grazing fees. 
In Assam and Burma, where the rainfall is usually ample, and where 
grazing' is not, as a rule, excessive, the question is not of great 
importance. In other provinces there are special difficulties, 
such as almost unlimited rights to grazing, which greatly hamper 
progress.” 

The general conclusions arrived at by the Board of Forestry 
were as follows :—^ 

(i) That a given area will supply fodder grass of better quality 
and in greater quantity when cut than when continuously 
grazed. 

{it) That private enterprise is more likely to effect the object 
in view than operations undertaken by Government ; but that 
departmental operations may be necessary in places to give a lead 
to private enterprise and to show the financial results of 
working. 

,(m) That the policy of “ cheap grass and dear grazing” as 
followed in the Central Provinces, but modified to suit local 
conditions, is likely to lead to the best utilization of fodder 
grasses. 

{iv) That the incidence of grazing in open areas should be 
carefully regulated, and every encouragement given to the extensioii 
of the area closed to grazing. In closed areas, grass cutting should 
be permitted at such seasons as will ensure a maximum annual yield, 
such areas being situated as near as possible to the centres of con¬ 
sumption. 

(v) That the grazing of nomadic cattle should be confined to 

certain fixed areas. • 

(vi) That improved communications.are likely to lead to the 
extension of grass cutting operations. 

{vii) That the substitution of stall feeding for,grazing which, 
from the point of view of forest administration, is much to be,desired 
is extending slowly in Bombay, in the Central Provinces, and in 
other places where favourable conditions as to supply and market 
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obtain ; but .that the villager is iiot likely to take generally to stall- 
feeding until higher grazing fees are imposed. 

{viii) That the storage of gi'ass by Goyernment is not desirable, 
except when considered necessaiy. to meet the initial demand at a 
time of fodder famine. ^ 

(ir) That the (jnestion of tran.sj)ort, in regard l)otl»to railway 
freights and tlie sn]>piy <>f raib’ ay wagons, is a real diffionlty. To 
enco‘’rag(‘ a more g(meral iis«; of cut fodder, low rates of freight, and a 
steady supply of wagons at grass exporting railway stations are 
necessary. In order to reduce the demand for wagons, steam 
baling presses should Ije used iji places where the outturn is large 
(say 2,000 tons) since steam presst?d bales are only half the size of 
those of equal weight pressed by hand. 

The Government of India accepted generally the recommend¬ 
ations of the Board of Forestry. They agree that in parts of the 
country whc'rc* the donand pn the forests for grazing is unusually 
heavy and is not confined to cattle which can be properly classed 
as agricultural, the policy adopted in the Central Provinces of 
increasing the duos for commercial cattle is worthy of consideration. 
They also recognise the necessity for regulating the grazing incidence 
and the desirability of using steam presses for baling grass so as to 
reduce the demand for railway wagons. The question of railway 
freights for the carriage of fodder was however considered as re¬ 
cently as 1910, and the Government of India are not prepared to 
urge the railways to make any special concession in this matter. 


except in times of scarcity. 

“ Clause (ini) of the Resolution was discussed by the Board 
mainly from the forest point of view, the Forest Department 
being interested in the matter, because the .substitution o 
stall-feeding for grazing would tend to decrease the demand for 
grazing in the forests, and to increase the market for the sale of 
forest grass, which in many places is little utilised at present. The 
Government oi India realise that the question of* the substitution 
of cut dodder for grazing must be fully considered from the general 
agricultural point of. view before any definite or far-reaching policy 
‘ can be adopted. Experience in Madras, Bombay, and the Central 
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liowevet tliat in certain circumstances and in 
actioi^ ijj^gg proposed by the Board may 

httve beneficial r^ults from the agricultural point of view as well as 
from that of the Forest l^partment.” 

The second representative body which considered the question 
was the Board of Agriculture in India which met at Coimbatore in 
December, 1913. The subject was dealt with by a Sub-C’oimmttee 
of the. Board vmder the chairmanship of the Hon’ble Mr. H. Tl. C. 
TJailey, i.c.s., Director of Land Eecords and Agriculture of the Tnited 
Provinces, and the first set of these notes which appeared in the 
January (1914) number of this Journal was taken as a basis of 
discussion. 'The Eeport of the Sub-Committee on the questions of 
fodder and cattle foods runs as follows ;— 


“ The fodder question appears to arise in very different degrees 
of acuteness in various parts of India. In some provinces, such 
as parts of Bombay, the Central Provinces, the Tbiited Provinces 
and the Punjab, the question turns largely on the maintenance of a 
sufficient supply to prevent the great loss of cattle in famine years. 
In other provinces and other parts of the above provinces the danger 
of anything like a fodder famine is somewhat remote, and the pro¬ 
blem centres rather round the prevention of waste and the using to 
the best advantage of the existing material. In irrigated tracts, 
for iustance, there can never be any actual fodder famine though 
there may be an insufficiency of supplies owing to the crop system 
in force. In such tracts it is idle to recommend the growing of 
drought resisting plants, whereas these may be of great value in 
dry parts of the country. The problems to be attacked therefore 
are essentially of a local character and must be worked out from 
the point of view of particular localities and nothing more than 
very general reconunendations can be made.’*’ 

The recommendations <5f the Committee are :— 


“ (1) That investigatiofi should be made in each ‘province of the 
ezistitig sources • of fodder supply and their %itdization to the best 
advantage. Among other possible sources of supply to .which 
attention might be directed are the bye-produqts of the cotton seed 
crushingJmills. Dxperimlents undertaken at Poona have tended to 
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show that cotton hulls are of considerable value as fodder. • It is 
also sh^ested that certain grasses at present grown on a limited 
scale possess high nutritive value. 

‘•Among possible methods of utilization of existing supplies 
further attention might be paid to ensilage and to the cutting and 
storage of grass for hay The present methods are ilot merely 
wasteful but tend to lower the nutritive value of the hay. 

(2) Encourag&nent of cultivators to include some fodder crops in 
their rotation .—This is essentially a local problem 6n which no parti¬ 
cular recommendations are called for. It appears however desir¬ 
able to consider whether the object in view caimot be furthered 
by the lowering of the canal rates for such crops in irrigated areas. 

•• (3) Stall-feeding .—The Committee are of the opinion that no 
ellorts to popularize stall-feeding are necessary. It is being forced 
on the cultivators in certain tracts by economic conditions and will 
doubtless be forced on them jn a larger measure In the future. It 
should, however, be pointed out that stall-feeding must as a general 
rule be more expensive than grazing. As the pressing problem at 
the present moment is to increase the number of cattle, stall-feeding 
cannot from this point of view be recommended in substitution of 
grazing where facilities for the latter are alrcad}' in existence. Fui*- 
rlicr the Committee would po’mt out that, because in exceptional 
circumstances and on a limited scale, the sale of grass from forests 
has proved successful, it cannot be argued that it will prove eipially 
.successful in all cases or over wide areas of forests. For instance, 
in i)arts of the Central Provinces and Berar, where the jungles 
encroach on, or are surrounded by, highly cultivated cotton tracts, 
the tlemand for grass is so keen that it pays to cutthegmss and stall- 
feed ; but in most other tracts of the Central Provinces the jungles 
are more remote so that the cutting and removal of grass from tht; 
jungles to the villages for the purposes of stall-feeding appears im¬ 
practicable. Much of the forest grass too when cut and baled 
under present •conditions is so rank and coarse as to be unpalatable 
to cattle and possesses a very low nutritive value. 

“ (4) Storage against famine .—Experiments should be under¬ 
taken as to the best methods of storing hay and various forms ol 
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fodder and demonstrations of the methods recommended given. 
The co-operative societies vrould probably form most useful agencies 
for carrying out these methods. The experiments now being under¬ 
taken in the Bombay Presidency for shredding and baling harhi 
appear to offer a possible solution of storing this form of fodder and, 
if ultimately successful, the process might be usefully adopted in 
other tracts subject to famine. 

“ (6) PricTdy Pear .—The experiments undertaken hi the Bombay 
Piesidenoy go to show that the prickly pear, if properly prex>ared, 
forms a useful food in famine times. It would also be profitable to 
feed it as part of the ration when fodder is scarce and prices high. 
Demonstrations might be given in other parts of the coimtry sub¬ 
ject to famine where this plant is found. 

“ (6) The rdative food values of Indian cattle foods .—^The 
Committee are of the opinion that a systematic investigation of the 
subject is desiiablc and should bo best imdcrtaken at Pusa, the 
necessary staff being entertained to carry out the work. In addi¬ 
tion investigations should be conducted at the provincial farms to 
ascertain, by such methods as weight measurements, the relative 
feeding values of the different grasses grown in the provinces.” 

This report was accepted by a majority of the Board but, with 
reference to the investigation of the relative values of Indian cattle 
foods, the general feeling was that to be thorough this investi¬ 
gation must be strictly scientific (compare Kellner’s work at Moe- 
kern) and that it could only be carried out by a special staff with 
special equipment such as could not at present be justified by the 
comparative importance of the results likely to be obtained. 

The difficulties in obtaining accurate results without most 
elaborate scientific detail and precautions were emphasised by 
such experienced officers as Col. Pease, Mr. Dobbs, and Mr. Wood, 
and it was felt that, while sunh general conclusions as those quoted 
by Mr. Clouston and Mr. Hamiltou, viz., the establishment of the 
value of a particular grass or of cotton seed and cal^e as a feeding 
stuff, might be arrived at by actual feeding tests: to be coipplete 
more scientific and elaborate tests, with apparatus of the kind used 
in Grermany and* America, would be required and that, at this stage, 
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auch elaborate and e3q)ensive investigation ia hardly justified. At 
the same time there seems no reason why an anal 3 rsis of the actual 
food cofistituents, i.e., proteids, etc., of the various fodder and food 
crops of India should not be made either by all Agiicultuial Chemists 
or ns a central piece of work by one Chemist. Apart from*absolute 
scientific accuracy the inforination would be of considerable prac¬ 
tical value. A beginning on these lines was made by Mr. Collins 
when Assistant Agricultural Chemist to the Government of India 
and it might well be extended. 

In these notes the writer has done nothing .more than attempt 
to pl.t the interested imblic in possession of the latest information 
on the subjec-t of fodder and feeding stuiTs. It is hoped the impres¬ 
sion left will be that amidst thek many varied duties the Agricultural 
D<ipuitmcnts are not foi'getful of what they owe to the cattle of 
India on whose maintenance in health and'strength the possibility 
of all agricultural achievement depends. 
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THE USE OF FISH AS CATTLE FOOD. 

BT 

R. CKCIL WOOU, M.A , 

Principal, Agricultural College, Coimbatore. 


Duriko the closiag months of last year, and the beginning of 
this, an experiment was conducted at the Central Farm, Coimbatore, 
to ascertain the possibility of using fish as a food for bovine stock, 
and ascertain what value, if any, this somewhat novel food had for 
the purpose. 

The experiment was begun at the instance of Sir Frederick 
Nicholson, k.g.i.e., the Honorary Director of the Madras Fisheries 
Bureau, who suggested at first the use of Fish Guano as a cattle and 
poultry feed. His description of this was as follo^vs :— 

“ It is the result of boiling good fresh whole sardine and nothing 
else ; except the natural contents of the guts of the sardine (mostly 
removed in the boiling, etc., processes), there is no admixture of 
anything that is not tissue and bone of sound fish ; there is no sand 
or foreign addition, as there generally is in the ordinary beach-dried 
‘ fish-manure and it is absolutely free from taint and has been 
sterilised by steam boiling,” At the same time Sir l^’rederick 
Nicholson suggested that it might be feasible to use ground ilried 
fish for the purpose proposed, which, prepared as he was then pre¬ 
paring it, free from sand and absolutely without taint, would cost 
less than half the guano. Subsequently Sir Frederick Nicholson 
sent copies of various articles culled from the Fishing ^Gazette (New 
York), in which reference was made to the practice of utilising 
various fish products, guano, fish meal and so on, for cattle food in 
various parts of the world. It seems that in Shetland and Iceland 
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dry salt fish constitutes an important feed for cattle and slie^p and 
even Jiorses. It is not without interest to learn that in 1853 , ex¬ 
periments carried on by Sir John B. Lawes at Rothamsted, on the 
feeding of pigs, included the trial of dried Newfoundland cod fish. 
The fish was fed vith maize, bail’cy, and bran, in different propor¬ 
tions, and Sir John Luwc's repoiied that ‘ infhese pens tjie pigs were 
very fat and well rix)pKed,' and ^here was a very good proportion of 
increase to food consumed. I^e concludes ‘this result is in itself 
intereatiug, and it may perl aps point to a comparatively greater 
efficiency in the already animalised protein compounds supplied 
in tho cod fish than in those derived, as in the other cases, from 
the purely vegetable diets.’ 

Other references might be quoted, but it was soon clear that the 
feeding of such substances was not the absolute novelty it had at 
first appeared, and it was decided to undertake a definite test. 
Curiously enough, soon after receiving Sir Frederick Nicholson’s 
letter, the writer heard of the practice of feeding mutton to special 
cattle kept for display of strength at village festivals in Nandyal, 
while it also seems a fairly common practice to make use of, ban¬ 
dicoots when killed, by pounding them in a mortar and feeding them 
to cattle. 

The first sample of dried fish, received from the Government 
Depot at Tanur, was analysed by the Government Agricultural 
Chemist; the figures are given below ;— 


AualydU of wholu Fiah. For cent. 

Water .. ... .. .. 17‘0O 

luoolublc mineral matter .. .. .. 2'48 

Soluble mineral matter .. .. .. 32'19 

Dilu and oxtraotivea .. .. .. 3'21 

Crude proteitU .. • .. .. .. 40'7o 

Carljohydratea .. .. . .. 3‘47 


^ Oontaiitiiig— 

Albuminoids 

I’hosphoric anhydride (P 9 O,) 
Potash (K.,0 ) . .. 

Lime (CaU ) 

I'otal N’itrogiju 


100-00 

30-10 
0-87 
0-37 
■ 7-78 
t5-32 
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The samples actually used did not correspond exactly with this, 
and probably contained slightly more salt. They are describbd by 
Sir Frederick Nicholson as ‘ pilchardised.’ 

“ The ungutted sardines are thrown into brine, or rough salted 
for a varyii^ but shout period, just as they come from the sea : 
they are then dried and are perfectly fit for consumption. 

“ The word ‘ pilchardised ’ is used because the Cornwall pil¬ 
chards are salted ungutted. The samples were from several batches 
which had received slightly different methods of treatment.” 

The experiment was begun on the 5th of September under the 
instructions of Sir. Sampson, who was then acting as Principal and 
, Superintendent of the Farm. Previous experiments conducted 
with working animals had shown that it was not easy to an-angc; 
for uniform work, and that the animals’ live weights underwent 
w'ide variation at comparatively short intervals. Though it would 
perhaps have been more interesting to,have noted the success of u 
fish diet on mature working animals, it w'as decided for experi¬ 
mental reasons to test it on young heifers. Ten w'ere accordingl)' 
selected : ranging in age from 20 to 30 months and in weight 
from 316 to, 508 lbs. The table below shows how they were 
ilivided:— 



NuiaLM.-r 

Ago 

1 

Muiitlily 

How Kixl. 

of 

111 

1 VVi-ight. 

1 

rale of 


Uuiier. 

1 luuiithii. 





28 

476 

170 




2« 

400 

13-8 

Finh Uiul 



27 

428 

13-8 




24 

341 

14-4 




2!) 

332 

12-1 

AvenfSu 

1 

•• 

i 27-4 

412 

15-02 


« 


30 

doa 

]0-!> 



62 

2U 

352 

13-5 

Ordinary diet 


74 

20 

316 

13-8 


31 

30 

432 

14-4 



59 

27 

404« 

15-0 

r 

Average 


26 0 

• 402 

16-12 
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These aiumals were, at the time of the experiment, on the follow¬ 
ing daily diet, bo far as their concentrated food was concerned : 

Cotton M«0(1 . . . . 4 lb. 

Groundnut cuko .. ' .. ^ „ 

nhoH hurtk (Oajanux itutirux). J n, 

.Suit .. .. .. J tf>la 


Aualysw showed this to toutain 0*329 lb. Albuminoids, 0*483 lb. 
(,'arbohydrates, and 0*122 Ib. fat ; disregarding the digestibility pf 
the various substances, the albuminoid ratio works out to 1 : 2*3. 
In order to deviate as little as possible from this, the following 
ration was selected by Mr. Sampson :— 


Hicc bniii .. .. 14 oz. 

Dholl liAnk • • ' i ni. 

Kish .. .. .. 3 .. 


This gives the following figmes :—Albuminoids 0*310 lb., 
Carbohydrates 0*517 lb., and fat 0*102 lb., with an Albuminoid 
ratio of 1 : 2*4. 

The fish was ground in a disintegrator, and mixed in with th<! 
soaked bran and husk just before feeding, and the usual precautions 
were taken to introiluce the animals gradually to the new diet. 

Tin* animals did not at fij’st take kindly to the fish ; they did 
not clean out their pans with the keenness shown by the animals 
tin the ordinary tliet, and it was not until the end of November, six 
weeks after the beginning of the experiment, that they ate it readily : 
since then, until the end of the experiment in the middle of March, 
no trouble occurred, and the animals seemed to find nothing dis¬ 
tasteful in their diet. 

So far as their health was uoucerned, the annuals fed on fisl^ 
kept perfectly healthy throughout the six mouths of the experi¬ 
ment, and no ill effects of any sort were noticed. Of the ten heifers, 
three on the fish diet, and only one on the ordinary diet, came into 
season and took the bull : it is insutiicieut evidence, but there cer¬ 
tainly seems some reason to suppose that the fuller, flavoui'ed food 
had had some effect. 
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The live weights of the animals were taken weekly throughout 
the ea^eriment. The best idea of the relative increase of thfe two 
lots may be obtained by taking the differences between the averages 
of the first three weighments and the last three weighments in each 
case. T?he figures are,given below:— 

Ofdiiiary Du-t. 


" 1 

Number of Hoifer .. ,. .. .. 02 

49: 

D 

r.9 

74 

.SveraKO of first three woi^hmcntK 


3(i0 

B!1 


1 428 

323 

Average of last three weighmentn 

•• 

4:)9 

302 1 

478 

1 323 

306 

Incrcaao - .. 

•• 


1 Ho ! 

i 

23 

1 

* 71 


rinli Diet. 


Number of Heifer 

1 

53 

55 

00 

(>8 

Average of firet three wuighmunts 

37(1 

408 

472 1 412 

304 

Average of last three weighments 

421 

.-Mil 

333 i 433 

433 

Incri^gHe .. 

31 

63 

01 ; 23 1 

1 1 

! 71 

I 


The total average in each case may be obtained from these 
figures and is in the case of the fish diet just under 54 lbs* per head 
for the whole period, as against an average gain of 70 lbs. per head for 
the heifers fed in the ordinary way. The test seems a fair and con¬ 
clusive one : the individual variation of the animals is evidently not 
excessive : each group contains one unthrifty animal whose exclu¬ 
sion does not alter the figures obtained above. It is clear that the 
fish diet is inferior to the other, to the extent shown by these figures. 
This inferiority may be termed a quantitative and not a qualitative 
one, since, as noted above, the animals fed on fish were perfectly 
healthy throughout. The question must accordingly be decided from 
the point of view of the relative cost of the two diets, and this will be 
largely affected by the locality, as the freight from 'the coast will 
have to be taken into consideration. Further, owing to the great 
fluctuations in the supply, it is not possible to strike an average figure 
to represent the cost of x^reparation. The following is quoted from 
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Sir Frederick Nicholson: “ Tn South Malabar in 1912-13 there was 
hardlj a single shoal of fat fish worth boiling for oil and ‘ guano,’ 
while the small lean fish, rumiing at ,from 70,000 to 100,000 
per ton, were so numerous that the beaches were covered with ' fish 
manure,’ the merchants’ godowns were crammed, and 1 nryseU 
bought fresh fish at Rs. 3 per ton, which might mean below Rs. 20 
per ton of dried fish as actual cost. This year, 1913-14, opened 
promisingly wth fair (piantities of fish, but for several months we 
have literally not seen a sardine, and my la.st purchases—months 
ago—were at Rs. 12 per ton, after which only st few baskets have 
been obtainable at any price. Hence I can give you no table or 
even approximate figures of ‘ cost.’ 

The present trade value of dried fish, milled and free from sand, 
bagged and free on rail on the West Coast, is about Rs. 50 to 60 a 
ton, and this will probably rise as the value of the produce becomes 
more widely known, since Ceylon, the Straits Settlements, and 
Japan arc already in the market for all classes of manure, besides 
th,') increasing local demand for l)oth plains and hill cultivation. 
It is difficult therefore to say with any precision whether it 
is profitable to introduce it as a regular feed, but probably it is 
not. There is a slight difference in the cost of the two rations 
used in the experiment in favour of the fish (at Rs. 50 per ton 
delivered), but put alongside the smaller gain in live weight, there 
is nothing in it. 

The general conclusions drawn are that no ill effects follow 
from the addition of fish to a mixed ration for cattle; and that after 
a little time no trouble is experienced in getting the cattle to eat it 
feeely. So far as its fattening value is concerned, the fish does not 
compare favourably with groundnut. From a financial point of 
view, fish is not to be recommended for inland localities, though it is 
probable that on the Coast itself, in favourable seasons especially,* 
a considerable saving might be effected by its use. 
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OPUNTIA ELATIOR, MILL. 

THE PRICKLY PEAR OP THE BOMBAY 
PRESIDENCY. 

Itv 

W. BURNS. D.So., 

Economic Botanist to the Governmetit of Bombay, 


THK.tenn “prickly pear*’ is commonly applied by English- 
speaking people to flat jointed moiubere of the botanical genus 
Qpunlia. The general term “ prickly pear ” has unfortunately been 
used, in work on the fodder value of the plant, without mention of 
the species. This is a source of confusion, since the species of Opuniia 
differ in their value as food for cattle, and in many other things of 
practical importance. One of the essential points, therefore, in 
reporting work on “ prickly pear ” is to know exactly the species 
dealt with. 

This is by no means so easy a task as it loots, and there is still 
some disagreement as to the nomenclature of the Opuntia described 
in the present paper. 

In Hooker’s Flora of Brkish India the only Opuntia mentioned 
Is Opuntia DMenii, Haw. In Cooke’s Flora of Bombay mention is 
made of Optinlia DiUenii, Haw, and Opuntia nigricans. Haw, and the 
latter is referred to as having spread widely throughout the Deccan, 
the present writer was accustomed to use the name Op^irdia 
nigricans for the Bombay prickly pear until the publication of 
Burldll’s paperDetermination of the Prickly Peajs now wild in 
India ” {Eeootds of the Botanical Simey of India, Vol. IV, No. 6, 
October 1911). IhtMs, Cooke’s Opwwiio ntgritaiw is determined 
the origupol paper should be referred to for 




I. Joint producing, roots and new jointr. 2. joint flowering. ' Fruits producing vegetative growth, 

3. Joint fruWing. 4. Fibrovascular skelejon of joint. 
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tlic reasons of the change of nomenclature, to which the present 
writcTi will adhere. At the same time it.should be mentioned that 
the excellent -coloured plate of nigrimm given in the 

Agricultural Gazdic of Neut SoufJi Wales, March 2, 1912, faring 
page 210, is undoubtedly the plant called Opuntia elhtior by 
Burkill. 

An individual plant varies from 6 to 10 feet high. The joints 
are obovate in outline, and gi-een. The size of the joints varies a 
good deal according to comlitions of water and shade. They m^y 
reach the dimensions of 18" long x 12" broad,*but the average in 
the Deccan is 9" x .5". The thickness varies with the ■water-supply. 
In the hot weather the joints arc contracted and minkled, while 
in the rains they are swollen and succulent. The fibro-vascular 
system of a joint is shown in Plate XXXI, Fig. 4. This joint was 
naturally skeletonised l^y the weather and it is a proof of the 
toughness of the fibre that the skeleton should be so perfect. 
The joints ai’c very mucilaginous, have a large central water 
storing tissue aiid a n\any-layered epidermis, with calcium oxalate 
even in the outermost layer. 

The sizes above-mentioned do not, however, apply to the fii*st 
shoot from the ground level. Whether this shoot comes from a 
seedling or a cutting, the fii-st joint is alway.s exceedingly long in 
proportion to its breadth. Two actual cases measured gave the 
sizes 5" X f" and 13" x 2i" respectively. This elongation may persist 
through one or two succeeding joints as shown in Plate XXXI, 
Fig. 1. It is possible that it may be an adaptation to the necessity 
for getting up to the light quickly. It must be mentioned, however, 
that the elongation occurs in the first joints of plants in exposed 
situations, so that it is now a fixed character and independent 
of the fight conditione in the environment. 

Plate XXXII, Figs. 1—4 show the groups of spines when young 
and when mature. In the mature joints the spine groups are 1|^" to 
2" apart in quipcuncial fashion, except at the.edgep, where they are 
crowded, especially near the apex. In the young joint the 
reduced body (6) which represents the leaf may be seen under 
each spine group. This falls off before the ’joint is full sized. 
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yoUow spines. . The larger spines vary in nuuito and 
size, but one ia often somewhat larger than the rest. ‘ Plate aXXII, 
¥1^. 3 and 4, show the natural size of these. They are 
nsnahy* tawny with hlack bars when ripe, but may also be pure 
black. 


ilX, ,v. 


Branching takes place from the exact apex of each joint and 
also from the edge of the joint, just below the apex. There is a 
tendency for the joint at the apex to' be at right angles to the joint 
below, while the joints from below the apex are usually in the same 
plane as the joint from which they spring. One can easily see that 
this arrangement will on the whole tend to increase the stability 
of the plant. As the plant gets older the basal joints of the plant 
become round and are covered with dead grey bark. 

The flowers (Plate XXXT, Fig. 2) are borne on the edges near 
the tops of the last-formed shoots. The main flowering season is 
in July and August among plants near Poona. The flower is shown 
in section in Plate XXXII, Fig. 6. The ovary is deeply sunk in a 
green fleshy torus protected by spines of the .same type as those 
on the joints, but smaller, and with the tufts more closely together. 
There is no distinct calyx and corolla. Plate XXXII, Figs. 6—10, 
show the gradual transition from a small thick bract to the 
membranous inner “ petals ” of the flower. The relative position 
‘ and ripeness of stamens and stigma show that self-fertilisation is 
probable. The “ petals ” close up later on (Plate XXXI, Fig. 6), 
and the “ petals,” stamens, style, and stigma finally fall off leaving 
the still green young fruit behind (Plate XXXI, Fig. 3). This 
becomes deep crimson when ripe and the inside is edible. Burkill, 
in the paper previously cited, distinguishes thus between Opuntia 
nigricans and Opuniia datior : 


Flowers orange — ... ... ... ... Oj/untio nigrioant 

Flowers at opening lemon-yellow changing to rose pink ... Opvmtia elatior 


The colour of the “ petals ” undoubtedly changes to rose pink 
and hence it may be assumed that the name Opuntia elatiw is 
borcect. 
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The propagation of this plant is effected in various .ways. 
Seedlings are produced but are rarely o})served. The two cotyle¬ 
dons are thick, fleshy, green, and absolutely spineless. They soon 
fall off and the plant then proceeds to develop its long underground 
roots and elongated first joint. 

Propagation from severed joints is often seen. Such joints have 
an extraordinary vitality. They may have lost all their greenness 
and yet remain succulent and ready to produce roots. In May 1913, 
on the land of the Agricultural College Farm, Poena, some Opun^ 
chitior was cut down to the ground, uprooted, burned on the spot, 
and the rubbish carted away. In May 1914 some of the joints 
which had escaped complete destruction were giving out new joints 
and had established roots in the soil. Such roots develop from the 
sites of the spine tufts. Even when a cut is made across a joint 
and the cut end inserted in soil, the roots come from the sites of the 
spine tufts below soil and not from the healed cut. Plate XXXI, 
Fig. 1, shows the result of such an experiment. The cut joint was 
planted in a pot in June 1913 and photographed in June 1914. It 
had made a few long straggling roots and the joints above itsel|. A 
method of propagation which the writer has repeatedly observed is 
represented in the second photograph in Plate XXXI, where an 
unripe fruit planted in the soil develops vegetatively from one of 
the spine tufts just as if it had been an ordinary joint. Plate 
XXXII, Fig. 11, shows a section through such a fruit demonstrating 
that there is no connection whatever between the plant produced 
and the unripe seeds in the ovary. 

The root-system of the plant as it is found in the field is exten¬ 
sive. Roots have been traced to 6 feet away from the centre and 
3 feet deep. The roots are exceedingly tough, and contain crystals 
of calcium oxalate in oonsiderable quantity. ' 

When one takes into consideration all the advantages and 
protective qualities possessed by this plant, and in addition its 
extraordinary,power of vegetative propagation,, it is not to be 
wondered at that it is difficult to completely eradicate it where once 
it has become well established. 
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Imperial Agrwulluml Bacterialogiat 


The successful growth of turf depends in India, as it does in 
Europe, upon the selection of those grasses most suited to the local 
conditions of soil and cUmate and the purpose for w'hich the turf is 
required. In England a mixture of several kinds is generall}^ used, 
whereas in India, at least in a very large number of places, the pro. 
duction of a pure culture of dooh {Cynodon dactylon) is most 
commonly aimed at, and this for various reasons, mostly good ones. 
Doob is easy to grow, and with proper treatment gives a good surface 
for golf or tennis ; it is not a good grass for polo grounds, being 
slippery and treacherous, and requiring more care and attention than 
most polo clubs can afford to apply to twelve acres of turf. It is 
liable to form thick mats of growth in some spots and to die out in 
others owing to inability to compete with other deeper rooted glasses 
in the dry season, either for food or water. This disability can bt* 
overcome on the small scale required for teimis courts and putting 
greens, but twelve acres of polo ground is a large area to water, 
manure, and hand weed. The same remark applies to cricket 
grounds, and in addition it may be pointed ont that a doob wicket- 
table requires special preparation, entirely different from that of the 
outfield, generally involving the use of clay. For the outfield of a 
cricket ground, for polo, and even for hard-worked tennis courts 
nothing is better than a judicious mixture of coarse grasses, but the 
trouble lies in proper selection, if the condition of the soil and climate 
is not such as to produce a natural mixture which cutting, rolling. 
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saudiDg, and manuring \vill turn into a good composite turl. * Such 
a mixture will stand much more hard' work and resist drought 
better than a 'puredoob, and'many coarse grass tennis courts have 
as good a playing surface as any made of dooh alone. 

Nevertheless dooh is so much more easy to grow, and the 
use of one well-known grass instead of a mixture cohtaining in¬ 
dividuals whose habits and requirements are not so familiar, simpli¬ 
fies its treatment. The intention of this article is to describe the 
writer’s experience of mskmg dooh turf at Pusa in the hope that the 
methods adopted may be found of use elsewhere. It should be 
stated, however, that the writer’s experience of the use of ammonium 
sulphate for this purpose has been limited to this particular soil, 
and although the general principle of treatment remains the same 
for any soil on which it is desired to grow dooh, yet it may be 
necessary in other localities to include Ume or basic slag in the appli¬ 
cation, this not being necessary at Pusa owing to the lai^e quantity 
of the former already present in the soil.* 

The ordinary practice adopted for making a doo6 lawn is to 
remove the surface growth entirely, plough or hoe the soil itself, 
remove grass roots, and dry out weeds by exposure to the aun. The 
surface is then levelled and plastered over \vith a mixture of mud 
and cowdung in which the doo5 is planted. This method produces 
a dooh lawn in a remarkably short time, but it has disadvantages, 
amongst which may be reckoned the following :— 

(1) The use of cowdung reintroduces an enormous number of 
weed seeds which germinate later and make constant weeding 
necessary. 

(2) The mud plaster generally used produces a surface which 
dries hard and cakes when rolled and when the sun gets on it; such 
a surface is prejudiciaf to vigorous plant growth and especially bad 
for turf. 

It has been found better, in this method of making a lawn, to 
replace the cowdung by using either oil-cake or sterilised animal 


• If lime is required it moat oa no aoooant bo applied at the same time as the sulphate 
of ammonia, but abould be put on not less than two months latw.—C. M. H. 



^68 . 


AGRIOCIiTDRAL JOURNAL OV INDIA 


[IX, iv: 


meal.'tJie latter being a preparation of slaughter house refuse 
obtainable from Calcutta and containing about 8% nitrogen. 
Oil cake, if fresh, should po kept for aft least six months before use, 
and finely powdered before application. 

In cases where it ,is required to make a tennis court or putting 
greens out«of grass land, or to improve the condition of already ex¬ 
isting ones the method hereinafter described has been found 
successful; it must be stated, however, that success has depended 
upon the presence'of a certain proportion of doob amongst the other 
grasses present, and although the use of ammonium sulphate and 
sand in the manner prescribed has been eminently successful at 
Pusa both for maintaining the condition of putting greens laid down 
with pure doob from the start and for creating doob greens out of the 
mixed turf grasses normally found there, t^s method applies more 
particularly to the latter condition and has been worked out with 
special reference to it; the writer’s, object in carrying out the 
experiments on renovation of turf was mainly in connection with 
the use of the latter as a standard crop for measurement of the 
relative manurial value of various agricultural operations depending 
upon bacterial action.; perennial turf grasses respond rapidly to 
applications of available nitrogen and the obvious and rapid 
character of this response makes it possible to use them as 
qualitative indicators of the presence of nitrogen in this condition. 
Thus the difference between the relative availabilities of nitrogen as 
sodium nitrate and ammonium sulphate can be seen at a glance 
when these are applied to a doob plot, as a darkening of colour which 
may occur in the case of sodium mtrate within 24 hours and in that 
of ammomum sulphate generally a day later at the earliest. , 

Doob is a shallow rooted plant and obtains its food from the 
surface layer of soil; most of the other grasses, with which it has to 
compete, such as motha '{Cyperus rotundus), daibhi {ImpercUa 
arundinacea) and rari (Saccharum sponianeum) are comparatively 
deep-rooted; now the keenness of competition between plants 
growing close together, as turf grasses do, is very great, and the 
ultimate survival of individual kinds is determined by quite 
small initial differences in their relative power of obtaining either 
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food or water. Taking a mixture therefore of deep and shallow 
rooteld grasses, and supplying plant-food which tends to remain 
near the surface or to undergo only near the surface such changes 
as are necessary to make it easily assimilable by plant roots, the 
result will be the gradually increasing growth of the shallow rooted 
plants and a corresponding diminution in that of (the deeper 
rooted kinds. Experiment has shown that nitrogen is the chief 
requirement of the dooh grass plant and indeed this grass responds 
so quickly to nitrogenous .manures that it is* possible in majiy 
cases to produce a good growth of it simply by heavy dressings of 
such materials as oil cake or cattle manure, but the results are not 
so certain nor the character of the grovrth so good as may be 
obtained by the use of ammonium sulphate. It is a fact, well-known 
to agricultural chemists^ that salts of ammonia, such as ammonium 
sulphate, are retained by the soil to which they are applied, 
whereas another nitrogen-containing compound, nitrate of soda, 
is easily washed down through it by rain ; thus an application of 
nitrogen in the form of sulphate of ammonia will tend to remain 
near the surface whereas one of nitrate of soda will tend to jnove 
downwards. This is the underlying principle suggesting the use 
of sulphate of ammonia for encouraging the growth of dooh 
at the expense of other deeper rooted grasses. In practice, it 
has been found at Pusa that the application of sulphate of 
ammonia to very bad turf containing in addition to dooh, motJia, 
dabhi, rari, apafig {Andropogonannulatiis), tetar {Launm asplenifolia), 
and dtidhi {Euphorbia tJtymifolia) remits in the eventual elimination 
of everything except the dooh. . This result was obtained in the 
cold weather beginning in November, when, owing to comparatively 
low temperatures and scarcity of soil moisture, the competition 
between individuals* would be keener thaii during the rains, thus 
allowing the treatment to have full effect. It is not certain thaft 
the method would be equally successful during the rains, although 
the use of sulphate of ammonia at the. latter time of year 
produces a vigorous fresh growth of dooh on putting greens 
and tennis courts .already possessing a fair proportion of this 
grass. 
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In the fiist esperiment carried oat, beginning on 5th 
November 1913, a piece of very bad ground which had never-been 
planted with dooh, was cut and roUed and divided intd eight 
plots measuring 10 feet x 10 feet each. These were treated as 
follows 

A and ^ sulphate of ammonia and superphosphate ; 

B and Bi sulphate of ammonia alone; 

C and Ci no manure ; 

D and Dl sterilized animal meal 

Ai, Bi, Ci, and Di were also covered with a thick layer of coarse 
sand. 

The amounts applied calculated per 100 sq. feet wore as 
'follows :— 

Ammonium sulphate 3'5 lbs. 1 SuperphcMphate 8 lbs. 

Sterilized meal 3 Ibb. 

The ammonium sulphate was dissolved in water and applied with 
a watering pot, the amount used beiiig ammonium sulphate 3*5 
lbs. in 4 gallons of water to each 100 square feet of turf. 

Thus for a tennis court 78 x 36 feet 08 lbs. of ammonimn 
sulphhte would be required. Before treatment the grmmd showed 
patches of bare soil with scanty growth of poorly nourished plants of 
dabhi, rnotha, apang, and doob with some ran, tetar, and dudhi ; in 
48 hours after treatment all these plants, including the doob, ap¬ 
peared to be dead, being brown and burnt ; two days later fresh 
green shoots of doob were found which graduaUy covered the 
bare patches, and in one month’s time, with no further treatment 
except daily watering and periodic cutting, the whole surface was 
covered with a nearly pure culture of doob. This was in the case of 
ammonium sulphate alone or with sand; where superphosphate 
had been added but no sand, a bad blackening of the soil with no 
growth occurred in patches; this had been prevented by the addition 
of sand, but in both the superphosphate plots, although eventually 
covered with a thick growth of grass, this was not pure doob but 
contained many plants of apang, dabhi, and some motha, which 
seemed to be sufficiently strengthened by the phosphate to stand 
competition with the , surrounding doob. 
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The sterilised meal plots were very promising at first, especially 
the Sanded one, which after six weeks’ .growth (in November and 
Decemiber) compared ^vourably in appearance with the ammonium 
siilphate plot. Examination however showed that a large number 
of plants of apang and dctbhi were present and after ei^t weeks 
the whole plot began to lose colour and develop patchiness due to 
failure of the opawgr &nd dabhi to make equal growth with the doob. 
The result was unexpected as it was supposed that the sterilised 
meal would supply nitrogen'slowly and regularly by nitrificatjon 
of its organic nitrogen content and that this* supply would con¬ 
sequently continue for a much longer period than would be the case 
with ammonium sulphate ; the plots to which the latter was applied, 
Jiowever, showed no signs of falling off in colour or condition imtil* 
the middle of January when it was found that some plants of motha 
had appeared; a fresh application of ammonium sulphate was made 
which effectually eliminated these intruders, and from that date 
until the time of writing (15th June) nothing but doob has grown 
on these plots, the growth however being perfectly even and close 
and of dark green colour, and in the case of the sanded plots the 
surface is hard with no loose matted growth. It would of course 
have been perfectly easy to have handweeded these plots to remove 
the intrusive inotha, but it seemed better to ascertain whethei' 
manurial treatment alone could obtain the same result. 

The deterioration of the sterilised meal plot was thought to be 
due to failure in the nitrogen supply and the immediate recovery, 
visible within 48 hours time, resulting from an application of 
ammonium sulphate, seemed to prove this conclusively. A further 
result of the additional treatment has been the rapid extinction of 
the surviving deep rooted grasses. 

It will be seen that this rate of application of ammonium sulphate 
is an extremely high one as compai^d with agricultural practice, 
and is proportionately expensive, the present cost of ammonium 
sulphate beii)g about Bs. 14 per cwt., but in.dealipgwith such small 
areas as tennis courts and putting greens this consideration would 
usually fade into insignificance by comparison with the excellence 
of the results. It should be emphasised, however, that it would 
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generally be useless to attempt economy in the use of this treatment 
as unless enough of the ammonium sulphate is applied the elimina¬ 
tion of weeds aimed at will,not be obtained. 

So far as current expenditure,is concerned it is not possible at 
present to say at what intervals of time it may be necessary to renew 
the treatment, but so far as experience at Pusa has gone, it does not 
seem likely that application of ammonium sulphate will be required 
more than twice in the year and that not at the original rate but at 
hal/ this .quantity, •i.e., Iflbs. in 4 gallons to 100 square feet, say 
50lbs. for one temii^ court. The necessity for such application can 
be easily judged by noting the colour of the grass, which should never 
be allowed to become pale green oi‘ yellowish ; should this occur, one 
application will within 48 hours bring it back to the proper coloui-. 
In cases where the presence of an unduly large number or more 
vigorous growth of weeds occurs it has been found better to applv 
the ammonium sulphate, at the rate of 3ilbs. to the 100 square feet, 
in the solid form, sowing it over the ground as evenly as possible and 
then watering it in with the amount of water (4 gallons) prescribed. 
The effec-t is more marked so far as destruction of the weeds is con¬ 
cerned, and might probably be aiTived at simply by dissolving the 
salt in say 3 gallons of water instead of in 4 gallons. It is perhaps 
advisable here to point out the necessity for a voiding the use of too 
much water which would destroy the effectiveness of the salt by 
dilution, and the deleterious effects of irrigating lawns by periodic 
flooding, which does an immense amount of harm, especially by 
reducing nitrates and washing down available plant-food from the 
surface layer where it is wanted by the doob to lower levels where 
it will help the deeper rooted weeds to compete writh the former. 
All water should be applied in small c|uantities at frequent intervals; 
every evening during the cold and in the dry hot weather, and during 
breaks in the rain so soon as drought is indicated by the condition 
of the grass. The actual amount required is small, just sufficient 
to moisten the tpp ipch or two in which the doojb roots are 
growing. 

It was thought that during the drought of the cold weather 
the deeper rooted plants would have an advantage with regard to 
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water-supply, but this has not proved to be the case ; the prt>bab]e 
reasons, for this result are discussed in dealing with the use of sand. 

ft is perhaps unnecessary to point out that no success will be 
obtained in growing turf of any. kind on waterlogged or sour soil, 
where an inspection of the grasses will shox that nothing but poor 
acid loving weeds can flourish. On the other hand, the deleterious 
influence of trees, and more especially of bamboos, is in most cases 
directly due to their action in absorbing soil water at the expense 
of the shallow rooted grasses and other plants* in their vicinity: 
this action can be greatly mitigated by cutting*deep trenches so as 
to separate the grass area from the root system of the neighbouring 
trees, the roots of which must be cut by the trench; care must be, 
taken subsequently to septhat fresh tree roots do not grow through 
t he trench as is liable to joccur. 

fiand. —1'he soil at Piisa, although of a light sandy character, 
shrinks on drying, forming, a surface crust which interferes with 
plant growth in various ways, particularly by diminishing the free 
and even penetration of the soil by water and air, and also by actual 
mechanical interfcren«‘e w’ith the giwvth of stems and surface/oots 
such as are formed by dooh grass, maize, oats, and other plants. In 
field practice this tendency necessitates surface cultivation, and in 
the culture of pot jilants in the laboratories at Pusa as much as 30 
per cent. of sand is added to the soil to prevent the .shrinking and 
i-rackiiig of the latter. It has been found by experiment that sand 
has an advantageous effect on the growth of dooh grass such as it 
might have been expected to produce from a knowledge of the 
above facts in comiection with Pusa soil ; it may be stated at once 
that on soils with any tendencies of the above described character 
the use of sand is of almost equal importance with that of ammonium 
sulphate ; dooh turf ian indeed be grown on almost any soil if 
provided with a sufficiency of nitrogen, but on any of the numer¬ 
ous soils W'hich tend to form a surface crust on drying from a wet 
condition, it i» only by the use of sand that a truly even growth 
afiording a surface, which can be made true by hard rolling and 
close cutting, can be obtained. The sand combined with a close 
grorvth of dooh roots and stems produces a surface which can be 
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rolled smooth and hard, however wet it may be, without puddling 
or forming a crust, the sand moreover provides a surface “ midch ” 
of coarse particles which .not only break up and distribute water 
supplied either artificially or as rajn, but prevent drying out of the 
surface soil during the.dry season of the year. It is a remarkable 
fact that at*Fusa the mere application of an inch of river sand to a 
piece of poor turf resulted in a great improvement not only in the 
growth of the grasses, but in the general condition of the turf itself 
by the eliminatioif of the bad weeds.' . In an experiment in which 
oil-cake was used by itself and in conjunction with ammonium sul¬ 
phate a very, marked improvement was effected in both cases by a 
cross dressing of sand, especially in the latter combination. In 
actual practice the sand does not remain above the soil and separate 
from it for any length of time, but becomes incorporated with the 
surface layer, thus rendering it more open in texture and pervious 
to air, water, and root growth, and it. undoubtedly promotes the 
more rapid nitrification of either oil-cake or ammonium sulphate both 
by the aeration and even water distribution which it ensures. It 
will be remembered that the selective action of ammonium sulphate 
as compared with that of sodium nitrate, in encouraging surface 
rooting plants, was attributed to its retention near the surface; 
the change into nitrate which is probably necessary to make it 
available as plant-food will also be promoted by the aeration afforded 
by the added sand, also near the surface and therefore more readily 
obtained by the shallow feeding dodb. The gradual lowering 
in concentration of the surface layer of sand by mixture with the 
soil makes it advisable to repeat the sand application whenever the 
surface begins to become soft owing to the increasing thickness 
of the growth of dooh; in some cases where, owing to richness 
of the soil, an unduly thick and spft growth of dooh has formed 
was the case on and around some of the greens, notably the 12th, 
on the newer part of the ToUygunge golf course) a thick dressing 
of sand will fill up and harden the turf and allow of the formation of a 
hard true surface which can be loUed hard and cut close without 
injury. The most important point in connection with the use of 
sand is the quafity of the latter. It is quite easy to mistake silt 
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for sand, or to use sand ^vhich may be so fine as not to possess the 
meckanical properties requisite for suceess. It is difficult to give 
directions for distinguisldng cme from tbe other, but generally speak¬ 
ing it may be said that sand if put in water will sink to the bottom 
and leave little or no cloudy floating particles and that coarse sand 
has a very distinct gritty feeling between the fingers. . It is of the 
utmost importance, however, that the material employed should be 
sand, i.e., particles of quartz, and not silt, which may be a mbrture of 
materials such as felspar, which in course of time •will disintegrat^to 
form clay and so produce a worse condition in*the surface soil than 
it may have originally possessed. Building sand, known as “ sharp ’' 
sand, generally possesses the desirable mechanical properties above 
described, but it is usually possible to find deposits or pockets of 
coarse sand in almost any locality. Such sand if thoroughly wetted 
and compacted should on drying show no tendency to hold 
together but should fall apart at a touch. As mentioned above, 
the amount of sand used at Pusa was about 160 lbs. to 100 square 
feet ; for a tennis court this would require about 66 maunds or 
some 6 cartloads ; when first applied most of the grass will bo 
completely buried ; the surface should then be rolled smooth and 
watered with the solution of ammonium sulphate, care being taken 
to obtain an even distribution of the latter. The ground should be 
marked out in squares of equal size, the salt weighed out into por¬ 
tions each sufficient for one square and dissolved in the appropriate 
amounts of water ; kerosene oil tins holding 4 gallons can convenient¬ 
ly be used to dissolve lbs. of the anunonium sulphate, which will 
then be watered, by a watering pot with a rose, on to one 10 feet x 
10 feet square. This can more easily be done by marking out an 
area 80 feet x 40 feet so as to allow of a margin to a tennis court. 

A series of small.plots was laid out in which pure cultures of 
apang, motha, dabhi, j<y» {RoUbodlia s-p.), and ran were grown sepa¬ 
rately in order to observe the effect of varying treatment upon 
them individually, and to arrive at a more ,accui,'ate notion of the 
causes underlying their gradual extinction by treatment resulting 
in the ultimate production of doob turf. These have only been under 
observation for a few weeks at present, but- the addition of sand 



"" AGRICOLTCRAt JOUWfil OF IITDIA 


[IX, IT. 


m 

W a\t«dy caW a maiked ictaiAatioTYm the gro’R'th of all the above 
mentioned grasses as will be seen from Plate XXXTLII. It is not ht all 
clear why this should be so although various conjectures might be 
hazarded, but the fact remains that sand has a positively prejudicial 
effect on t'hese undesirable, so far as observation at Fusa has gone, 
whereas the»growth of dooh is favourably affected. 

So far as sand is concerned, therefore, the writer is of opinion 
that its value for making turf is undoubtedly high for the following 
reaaons* 

(1) It encourages the growth of doob and discourages most 
of the undesirable grasses. 

(2) It improves the water-supply, both during the dry season 
by forming a surface mulch, and during the rains by preventing 
puddling of the surface and causing even distribution. 

(3) it improves the playing qualities of the turf by filling up 
inequalities, preventing too luxuriant or matted growth of doob> 
and allows of the production of a firm surface by rolling, without 
the formation of a surface crust. 

Xhe method above described of producing doob turf depends 
upon first destroying as much as possible of the undesirable weed 
growth by heavy dressings of sulphate of ammonia and then upon 
keeping the surviving doob in condition by means of the liberal 
nitrogen supply thus provided and by the use of sand. The quan¬ 
tities given are those which have proved successful at Pusa, during 
the dry season, but any reader who wishes to make use of the method 
is strongly recommended to make his own experimental plots in order 
to determine the quantities appropriate to the particular soil of his 
own district. The plots can be quite small, a few feet square, and 
the quantities varied from half to double that recommended ; 
the sand, however, must be kept up to the 'amoimt necessary to 
cover the surface to a depth of ht least one inch. Other alternatives 
to aipmonium sulphate have been tried at Pusa as possibly more 
readily obtainable, and if used in sufficient quantity aivl in conjunc¬ 
tion with sand have been found successful although not the 
same degree, but they were not so easily applied, nor was the r^ult 
so lasting. Sterilised'meal has been referred to and the quantity 



PLATE XXXI n; 





TORF 


377 


used mentioned ; oil cake was also tried successfully, but was much 
impitoved by subsequent dressings of ammonium sulphate ; one other 
method which promises well, is now under observation and may be 
mentioned here as possibly providing a sufficient nitrogenous dress¬ 
ing at only the cost of the labour involved in collecting and applying 
the material. 

The cut grass from a lawn if allowed to lie and not caught in 
the box on the mowing machine, remains on the surface, where 
various fates may overtake it; generally it dries up and gradually 
falls to powder which resists further decay fonconsiderable periods 
and merely attracts the attention of insects which feed on it and 
sometimes turn their attention to the cut ends of the growing dooh 
to the great detriment of the latter ; otherwise it may simply blow' 
away as dust or daring tHe rains be washed into unsightly streaks and 
patches, which then remain moist long enough to ferment and “burn*' 
the dooh; this is quite a common effect on lawns mown without a 
grass box. In either case the manurial effect sometimes attributed 
to this untidy method does not appear to occur in actual practice. 
If the cut grass is soaked in water for about a week, the watery 
extract thus prepared will be found on analysis to contain con¬ 
siderable quantities of ammonia, owing to the fact that the unavail¬ 
able nitrogen contained in the grass has been brought into this form 
by such bacterial action as occurs under these conditions ; this am¬ 
monia when applied to the soil will perform the same function as 
sulphate of ammonia although in a different manner, as the brown¬ 
ing of the grass plants which is the first visible effect is due to direct 
poisoning of the latter and not merely to interference with their 
water requirements by the production of the condition known as 
“ physiological dryness,” such as results from the application of 
sulphate of ammonia^ When the dooh has been established by the 
use of this grass water, further applications should be considerably 
diluted and allowed to stand exposed to the air for some days in 
order to destroy the toxins formed during fermentation which are 
responsible for the burning effect on the grass. The effects of appli¬ 
cations of this extract are not so lasting as those of sulphate of am¬ 
monia as they do not contain so much nitrogen in one application > 
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bat it .'will be obvious that it is only uecessaij to repeat them at 
the proper intervals in order to maintain the necessary supply of 
nitrogen. It will perhaps make the matter clearer if it is pomted 
out that doah, as above-mentioned, depends upon a liberal supply 
of easily assimilable nitrogen, and that the ordinaiy processes of 
decay of organic matter in the soil do not as a rule provide this 
with sufficient rapidity nor near enough to the surface; for the same 
reason cut grass left lyiag will fail to supply nitrogen because it tends 
to decay in such a manner that its nitrogen remains inert; if how¬ 
ever it is brought under the conditions above described the special 
bacterial action involved will ensure the inclusion of the nitrogen it 
contains in the process of decay, with the result that this necessary 
element is brought into an available condition at a rapid rate. 

It is unfortunate that the grass water thus prepared possesses 
a characteristic odour which is not altogether desirable ; this may 
be mitigated by exposure to the air, and when the water is to be 
used in conjunction with sand the latter may be made into a heap 
and watered ■with the extract pre'vious to application; this ■will reduce 
the odour considerably. Experiments are in progress to determine a 
method of destroying it altogether without loss of ammonia; a 
solution of permanganate of potash is the simplest and most effectual 
means so far discovered. It may be mentioned that the decom¬ 
posing grass continues to give up ammonia for a considerable period, 
so that several fresh water extracts can be made from the same 
material. The remaining decomposed grass itself may be advant¬ 
ageously used in place of cattle manure in the garden. 

Although experience has shown that the artificial supply of 
nitrogen will suffice to produce a luxuriant growth of doob on a soil 
which without this addition appears too poor to carry it, it must 
be remembered that this crop, hke all others, requires in addition 
such elements as phosphorus, potash, and lime ; some soils may be 
so poor that no amount of nitrogen alone will produce growth, and 
in such cases it will be necessary to use a more complete manure, 
and indeed in any case the luxuriant crop produced by the u^e of 
ammonium sulphate will eventually deplete the soil and make it 
necessary to restore the loss. This might be done so far as phos- 
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phate, potash and lime, are concemed by the method of leaving 
the cnt grass lying on the surface, but, as has already been pointed 
out, the manurial action of such treatment is irregular and the nitro¬ 
genous portion does not come into full use. Two methods may be 
adopted in one the original laying of the lawn wiU include the 
importation of good soil to form a basis for grow;Jih; in the 
other the use of such a manure as steriUsed animal meal or oil-cake 
will provide the necessary phosphates together with nitrogen. The 
selection of method will depend naturally upon local conditions. 
In the case of the animal meal this manure contains a high percentage 
of nitrogen and phosphates and has given excellent results as detailed 
above. On the other hand, a 4-inch layer of good loam in conjunc¬ 
tion with a top dressing of sand and sulphate of ammonia has pro 
tiuced equally good results although with less rapidity. 

Cricket Grounds .—As above pointed out different treatment 
is required for the preparation of the wicket-tabie and of the out¬ 
field. In the former for instance the use of sand is not permissible 
as this produces a wicket Avhich rapidly goes to pieces and betomos 
dangerous; in this case if the soil is light and sandy, it is necessary tc 
import a heavier vanety of soil which will roll out into a good wicket 
doob can be grow'n on this by application of ammonium sulphatf 
and careful handweeding, and as it will only be used in the cold 
weather, much less trouble will be experienced in keeping it in con¬ 
dition than would be required during the rains ; this refers to the 
use of a heavy soil upon which doob wall not do well if cutting anc 
rolling are carried out to any extent in wet weather. It must bt 
remembered, however, that a cricket pitch requires only a minimum 
of grass, just sufficient to keep the surface together but not enougl 
to produce a dead wicket. Where a wicket-table has been built uj 
by importing soil, it will often be found that the grasses deteriorate 
after a few seasons owing to the’ appoarance of w'eeds such as motha 
and dabhi; this generally means that the immediate surface layer 
upon which the doob depends for food has become depleted either of 
nitrogen, or phosphates, potash and lime, or sometimes of all four ; 
the first of these is generally the limitmg factor, but when ammonium 
sulphate fails to produce a response it is in consequence of depletion 
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of one or all of the last three. A general manuring is then indicated, 
but if the condition of affairs is really bad it would *be better to 
plough up the affected area at the beginning of the hot weather in 
order to get rid of the weeds and their roots by drying them out. 
Otherwise a dressing of sterilized animal meal at the rate of lOlbs. 
to 100 square feet will be found effective, or, if the deterioration 
is taken at an early stage, a simple dressing of good loam soil, dried 
and sifted, will carry on the growth of doo6, although it may be 
necessary to supplement it with sulphate of ammonia within a few 
weeks of application. 

Cutting and Rolling .—It is a matter of common knowledge that 
good turf can be produced in time simply by judicious cutting and 
rolling of a mixture of good and bad grasses, provided that moisture 
and soil conditions are sufficiently good to support growth. The 
selective action of these two operations, so far as dooh and other 
grasses are concerned, appears to depend upon the following points. 
Repeated cutting close to the ground puts a strain upon the coarse 
grasses by making it necessary for them continually to produce 
fresh leaves to take the place of those removed ; a similar strain 
falls upon the doob but owing to its habit of growth, which is close 
to the ground, the mowing machine removes a much smaller pro¬ 
portion of leaf, and the adventitious roots which occur at frequent 
intervals along the stem help to provide nourishment and water to 
every part of the plant and make it independent of the main root 
from which it started growth. In the same w^ay other fine-leavetl 
grasses will survive cutting which is too close for the coarser kinds, 
this action being largely responsible for the prodmition of turf where, 
other grasses than dooh are concerned. Cutting may be regarded 
as a form of pruning the grass plant and has the effect of stimulating 
growth indirectly and altering its character .and the shax>e of the 
plant itself, the general effect being the production of a larger number 
of leaves and stems over the same area of ground and consequently 
a thicker and closer turf. It is therefore of great importance that 
this operation should be carried out systematically and with judg¬ 
ment, both with regard to the height of the cut above the ground 
and the frequency oi nutting. With reference to the latter point it 
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sLould be ^observed tli-it too Jong intcrvalB ueuween cHtwtigs, es- 
pcctally witb lawns foT-incd fd otlicr grasses than dooh, can ruin turf 
more surely than almost any other method ; the immediate result 
of such unduly long intervals is to allow the formation of stems and' 
leaves which are not only 1 )ng but t hick, these whoji cut remaining as 
stubble aiuonghl the .s:!Trouiit ling growth and giving occasion for more 
regrettable expressions upc)n tJie putting green than any other agency 
imtfule t lie match. GouiJ turf must lie cue before it gets to this stage, 
and at the same time niusfc be provided with the'extra nutriment re- 
<pnrcd by the increased growth i-esulting from the stimulus of cutting. 

it will be seen that catting means more than simply preventing 
the grass from getting too long, and for this reason it is important 
to inaiv(? nse of an eflicient machine, which will not only cut as close 
a.-< mac he found iiecessarv, but will withstand the efforts of the niali 
to bjiiig about its disrujitiou. Cheap machines have defects which 
in the writer's opinion more than counterbalance their cheapness, 
and where it is desired to cut comparatively small areas of turf 
and at. the same time to produce a good playing surface they cannot 
compete witli high class macliines. If it is merely a r^uestion of 
keeping down jungle and giving a general impression of upkeep by 
haggling off the ends of the grass with blunt ill-adjusted cutters, then 
cheap machines are as good as more expensive ones, but owing to 
various defects in material and design inseparable from their lower 
price, it is impossible to keep them in iirst class cutting condition, nor 
can they, even when new, cut as close or even as a good machine : 
this is a (juestion of gear ratio, and number of knives in the revolving 
cutter, which varies from three in cheap machines to six in good 
makes, just as the wearing is one of accurate machining of the gears 
and of the material used in them and in the bearings. The. point to 
bo remembered is that judgment must be exercised in setting the 
height of the cutter-bar above the groiiiid so that the requisite amount 
of grass may be cut,j,but that this will be wasted if the machine used 
cuts unevenly, or if the cut is not clean either on account of a too 
low gear ratio or because the cutter-bar or knives are not properly 
set, so that the gra^s is half pinched and half pulled ojEE; this has a 
very bad effect on doob especially during dry weather as the pull 

26 
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destroys tlie attachment of many young adventitious roots to the 
ground and leaves them to .dry up ; this effect can be seen quite 
easily on examination of turf cut with a blunt slow-running mower. 
The best sii^ of machine to employ for small areas depends 
upon the ftharacter of the surface ; if this is dead level, as on a tennis 
court, the use of a comparatively long cut, such as 20 inches, will 
cover the required area in less time and with equally good results ; 
but on putting greens where hollows and small curves may occur, 
a l^-inch cut will be found more suitable ; the larger machine has 
an advantage in weiglit, inasmuch as it will run nearer the ground 
and also perform the function of a roller ; on the other hand, during 
wet weather, a' light machine may be used with impunity w’hcn a 
heavier one may damage the surface ; a sufficiency of sand will, 
however, minimise this drawback. With regard to rolling it may bo 
pointed out that on a ddoh lawn one of the fimctions of the roller 
is to bring the dooh stems into sufficiently close contact with the 
ground to promote the formation of adventitious roots at frequent 
intervals. 

It should be unnecessary to point out the fatal effects of either 
rolling or cutting turf when the latter is too wet ; the obvious results 
of such action are rapid deterioration in the quality of the growth, fre¬ 
quently accompanied by discoloration and death of the grass plants; 
the extent to which these effects will follow depending upon the 
character of the soil and the amount of moisture present at the time. 
It does not require much knowledge of the conditions of growth to 
enable one to understand how this comes about, as it is obvious that 
the Weight of the roller or mower will puddle the soil surface if wet 
enough, and probably bury the growing points of the grass ; at the 
^ same time the puddling will result in the formation of a hard 
impervious crust which will choke the plants.* 

A word of warning may be'givon with reference to worm-killers; 
which are frequently used without any consideration of their effect 
upon the turf grasses, pr of the fact that the dcstrucf ion of earth¬ 
worms may save trouble for the green keeper, but at the same time 
removes the only means of aerating the soil under the turf. Some 
worm-killers contain salts of lime which frequently produce a per- 
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inaiient greasy, moist condition, especially in badly drained turf, and 
in irtost cases promote the growth of clovers which should of course 
be avoided at all costs. Others are acid in character, and if used too 
freely mav reduce the lime content of the surface soil so as to inter*, 
fore with nitrification. 

A solution of corrosive sublimate of 1 in 1,000 has been found 
effective, but its poisonous properties make it a dangerous substance 
t(t place in the hands of the. i lulian mMi. 

Worm-killers therefore should be employed with great caution, 
and more especially on turf which has any tendency to become 
waterlogged, as worm burrows exercise a highly favourable influence 
upon the surface drainage and aeration of the soil. 

It may be pointed out that much harm may be done by rolling 
in wet worm casts, each of which when flattened out tends to 
smother the grass under it and produce a bare patch. 

Since writing the above it has been found that the selective 
action of ammonium sulphate upon a mixture of tiurf grasses, which 
occurs in the cold weather, and its stimulative effect upon dooh 
are very considerably modified during the rains, as soon as the soil 
becomes sufficiently moist to prevent the necessary concentration of 
the salt in the top layers, and to produce vigorous growth of the 
weeds. It is therefore advisable to make use of the method recom¬ 
mended above during the cold weather, although there is no reason 
why ammonium sulphate and sand, especially the latter, should not 
be used with advantage to improve the condition of turf during the 
rains; it is an interesting fact that the obvious improvement in 
the colour of the grass which follows an application of anunonium 
sulphate within 48 hours in the dry weather, does not at Pusa make 
its appearance sometimes for a week or ten days during the rains. 
This is a question of soil temperature and loss of nitrate by reduction* 
and leaching which is of great scientific interest but will be reserved 
for publication with a more appropriate context. 

In conejusion, it may be said that the study of turf formation 
under varying conditions of treatment may be made of great interest 
by any one possessing a few square yards of ground, a fair supply 
of water, and sufficient interest in the subject. ' 
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. INVESTIGATIONS ON PAPAYA. 

BT 

L. B. KULKARNT, L.Ag., 

4 

Bombay Agricultural Department. 


“Carioa Papaya. The Papaw.—This well known tree has been 
subjected to ill-merited abuse, described ps ugly and everytlung 
that is disagreeable, yet it may be questioned if there is a more 
handsome or generally useful tree in Indian gardens/'— (Woodrow.) 

Propagation. 

Cuttings .—^The only method by which the papaya has so far 
been propagated is from seeds. Experiments made in the Ganesh- 
khind Botanical Gardens, Poona, show that vegetative propagation 
by cuttings and by grafting is possible. The first experiments were 
made with 6 plants about a foot long which after being transplanted 
in July, 1913, became rotten below ground level owing to the 
excessive rains of August. These were uprooted and the rotten 
portion removed, the upper portions -being then planted in a pot 
and placed in a hot frame. Of these, one struck roots in a month 
and was transplanted outside, but soon died of exposure. After 
■this about a dozen cuttings from fresh wood were taken and in 
January, 1914, were planted in the ground, under shade, and treated 
as usual along with other cuttings. The result was that the cuttings 
grew pale and rotted below ground. Another attempt was then 
made in February, 1914, with two dozen cuttings each aboht one foot 
long and J inch thick, taken from one-year-old wood of a country 
variety. One dozen caattings in pots were placed in hot frames 
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and the other dozen in the ground, under shade. This tiine the 
treatment was different. Sand only w;a3 used both in pots and 
outside as a substratum for planting the cuttings. Of those outside, 
live rotted despite the care taken in watering. Those in the hot 
frame kept, in exc<5llent condition and only one of them died. They 
produced new leaves in a month wliile those in the ground were 
found to be slower in growth. 

GrafUit/g .—In January, 1914, 5 male plants just flowering 
were wliip-grafted with scions of the andromonoeceous type (plants 
w'itb male and perfect flowers on same trees). •The thickness of the 
scion was equal to that of the stock, i.e., half an inch. Three of 
these died and the other two produced new leaves in a month and 
remained healthy until April, 1914, when one was attacked bjf 
insects and the leaves c^ten ; this graft succumbing in consequence. 
The second one is now in good condition with new green leaves. 
The impoitance of these re^sults lies chiefly in the fact that it may 
be possible by using these vegetative means of reproduction to 
settle conclusively some of the questions regarding the inheritance 
of sex in the. papayas. It is iloubtful as yet whether they null bo 
of any special value in the practical cultivation of the plant* 

Brmicking of Papaya. 

Papaya, lias a supple, thin, straight trunk branching only 
when its growth is interfered with. When cultivated it attains 
the height of from 12 to 20 feet. On account of its considerable 
height difficulties arise in watching and gathering the fruit. The 
stems are also ea.sily damaged by wind. 

To remove these difficulties, experiments were made in the 
Oaneshkhind Botanical Grardens, Poona, to encourage branching 
by the removal of tops of the stems about the time of flowering. 
Accordingly 10 plants were selected in August, 1910, and the tops 
of five rcmqyed to encourage branching. In a fortnight five to six 
shoots were produced below the wound, only two being encouraged 
in each case. Fruits were harvested from December, 1912, 
to the end of March. 1914. No fruits were obtained from July 
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to December, 1913. The foUowing table shows the outturn of 
fruits in branched and unbranched plants:— 



BSANCaiD. 

t 

IThbbakohxd. 

Plant. 

No. of 
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weight in 

! 

Plant. 

1 
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fruita. 
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each fruit. 
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1 

45 
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1 

10 
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• 2 

52 

42-0 

2 

10 

28-2 

3 

30 

20-0 

3 
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33-7 
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61 
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4 
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08-7 

6 

23 

32-0 

5 

28 I 

06-2 
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203-3 


113 

210-8 


ATorage 38-2 

40-03 


i 

23-0 1 

t 

i 

43-06 


The above table shows that the branched plants gave a greater 
average number of fruits which were of slightly less average weight. 
It was observed that the branched plants were less frequently 
damaged by winds, and the fruit was easy to watch and to haiwest. 
In these circumstances it may be said that the system of branching, 
if done carefully so as to admit air and light and at the same time 
to break the force of the wind, will prove most beneficial. In 
June, 1913, one more plant was operated on with special care. 
In this case four branches were oncouiaged, one to each i)oiut 
of the compass. The fruits on each branch were imiform in size 
and shape and also bigger than the average fruit of other plants. 
{See Fig. 2, Plate XXXIV.) 

It may ba noted in passing that Mr. F. B. Kilmer in his article 
on “ The Story of Papaya ”* states that removing the top of the 
plant and thereby encouraging more branches and fruit is much 
more beneficial in cold climates^since the plant is protected from 
frost, and fruit is produced near the ground. 

It is also mentioned in Hawaii AgricuUv/ral Experiment Station 
Report for 1911, page 30, that to get large sized fruits, it is bestjto 
prune off the branches when they first appear. 

• Jamaica Agricultural VeparlmcHt Bulletin, Vol. 1, Part 8. 
















llH’BSTIGATiOKS ON PAPAYA 


38ir 


Thinning of Papaya Fruits. 

Xhc fruit.« 0 - the papaya are borne round the stem in such a 
way tliat they interfere seriously with each other’s growth. Jt 
is therefore best to remove a certain number of fruits to allow the 
rest to develop l)ettcr. 

With thw end in view 10 plants in the Uancshkkind Gardens, 
Poomi, were oiwrated on in September, 1910, one unthinned plant 
being left for control. The process caused much greater develop¬ 
ment of the individual fruits (6'ee Fig. 1, Plate XXXIV), one hping 
as heavy as 8lbs., and the remainder ranging from 6 to Slbs. A 
dealer offered 4 annas each for the thinned fruits. The unthinned 
tree had nuvny fruits which had crowded and defonned one another. 
A similar experiment lyas tried under the writer’s advice in a culti¬ 
vator’s field and the results tvere etioally satisfactory. 

In 1912 the exiienment was again systematically conducted 
in the Gaucshkliind Garthms, Poona, twenty plants being selected 
and labelled A and B. The 10 phVnts labelled ‘A’ were thinned and 
the 10 plants labelled ‘ B ’ were left unthimied as controls. The 
variety used ivas Ceylon. The following table will show that the 
average number of fruits fi'om the thiimed plants is much less than 
that of the uuthmned, but the average weigiit is correspondingly 
greater. The estimate of the money value is based on a small 
number of fruits only which, when sent to the market, brought the 
following prices:— 


'L'UISS ISD. 

UKTUiNMiD. 


No. of 
fniitH. 

1 

l*ricu. j 

No. o£ 
fniits. 
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mill 



Bb. Ak. P. 




■i 

U 2 U 




10 

0 13 U 


mBH 


6 

0 3 0 


! 

1 0 8 6 

24 

1*29* 


Tlip avprage price per 
frjiil oomesto 

IU'2 picri. 

The ftvora^e pot 

fruit 1:4 0*3 

1 
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A. 
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B. 
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_ _ 
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_ 


The above results show that the iuercasc of weight is not 
sufficient to compensate for the loss of fruits in the experiment 
under consideration. Another experiment gave the following 
results;— 


Fruits Fruits 

Plant, romovod. obtaiiioil 


Weight. 


1 .-1 

2 « 

:t 7 


.■* j Tl'Oozs. 

7 I »i.7-0 „ 


Here the weights are greater but the fruits still fewer. 

With a small number of, say, six good fruits per iilant the 
experiment may pay iiltimateJy wheii run on a large scale, vidr the 
Annual Report of the Gove:rnm€id IloriieuUtiral Gardens, Luchnow, 
for 1912, where it is stated that an acre of land carrying 1.000 
plants, each producing 0 to 10 fruits after thinning may give 
con.siderable profit to the grower. The difficulty is to hit on exactly 
the right amount of thinning to get the greatest weight com¬ 
patible with the greatest number of fruits. This can only be 
obtained by practice and in the meantime it is recommended to 
remove only such fruits as are obviously going to be badly 
crushed. 
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NOTE© 


Stimulated by the accounts o! the successful use made of 
prickly pear for feeding aniuials, which ap^ared hi a recent 
number* of the Journal, the present writer has been making a*few 
desultory trials, followingthe suggestions therein laid down. He was 
unable to buy an “Effective” Stove, and had to be content with an 
ordinary Primus Stove, costing, delivered at Coimbatore, Rs. 9-4-Q. 

The authors lay great stress on the careful burning of the 
spijies, but do not iir the writer’s opinion sufficiently emphasize 
the difficulty of doing this. 

It was found on trial that a most prolonged toasting was ^ 
Jiecessary to get rid of the bunches of *' hairs” : it was easy enough 
to singe the tips, when their unpleasantness was largely alleviated 
(o\^Tng no doubt to the destmetionof the ' barbs '), but the.; hairs’ 
themselves persisted in thick tufts and could not be entirely des¬ 
troyed. 

Perhaps some of the readers of this Journal could give the 
results of their own trials and say with what success they have 
followed the instructions laid down. The matter is iinportant, 
because the difficidty of utilising this fodder supply is just what 
makes it such a valuable reser\^e iii times of scarcity.—(R, Cecil 
Wood.) 

«= * 

In the Indian^ Trade Journal for July :i3rd, 1914, there is an 
interesting note on the efficicincy pf “ the small top milk pail,V an 
American invention of quite recent date, for keeping milk in the 
pail free from dirt. 

The invention consists of an oidinary pail to which is fitted a 
cover having a small aperture in it on the side furthest from the 

• Tbo Agri. Jmr, India, Vol. IX, Pt, U, April, 19U 
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milker.. It has been found that by the use of this simple invention 
97 per cent, of the bacteria i^uaUy present were kept out, when this 
pail was used in cowsheds which were not well kept. • While under 
-better conditions the milk drawn in the open pail was found to contain 
61 times as many organisms as that collected in the small top pail. 

This gives a startling proof of the extraordinaiy efficiency of 
this simple appliance—^but it is to be strongly urged on all farmers 
and milkmen that the use of such appliances, effective though they 
ma^ be,' does not render the user free to dispense with the three 
essential operations to be performed before milking—1 grooming 
the cow ; 2 washing the udder and teats ; 3 washing the hands. 
The small top pail will help those who try to keep their milk clean, 
but it will not enable the deliberately filthy (the Indian milkman 
comes under this heading) to continue in his objectionable ways 
without affecting the milk, and it cannot be too stjongly emphasized 
that none of these inventions will render such operations as milking 
a cow with a dirty udder into a half-washed pail with a filthy pair 
of hands, anjdihing but criminal negligence.—(W. Sayer.) 

In the April (1914) number of the MoiUhly Bulletin of Ayrivul- 
tivral hUeUiyeitce and Plant Diseases, Koine, there is an interesting 
article by Mr. D. L. Simois (Director of the National School of 
Agriculture and of Sugar-making at Tucuman, Argentina), on the 
cultivation of sugar-cane in the Argentine Kepublic. In it he ti aces 
the history of the cultivation of sugar-cane in Argentina from the 
beginning of the seventeenth century up to 1767 when with the 
expulsion of the Jesuits the manufactuiing of sugar ceased for fifty- 
four years. 

In 1851 the industry was revived by Dr. Colombrcs, and after 
several vicissitudes it has reached a stage in 1914, which is best ex¬ 
pressed by the simple statement that about 14 millions sterling is 
now invested in the sugar industry in the Argentine. The area 
under cane is about 260,770 acres (by Argentine statistics which are 
not very exact), and of this area the province of Tucuman lays claim 
to 220,000 acres. ' It will thus be seen th^t nearly all the facts 
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mentioned by the author in his aiiicle apply to Tucuman province 
and not to Argentina as a whole. 

The soils on which cane.is grown are two in number: (a) Loams 
having up to 90 per cent, of clay most of which is very fine. It’is 
only possible to grow cane on these soils by means of Irrigation; 
{h) Humous sands, which have been recently cleared qf forests, and 
still retain much moisture. 

Artificials ai-e not generally used, principally for economical 
reasons. Tire soils noted above are fertile but deficient in lime, 
which rarely reaches one jicr cent. Potash is hi excess and Nitrogen 
and PaO, about normal. 

The greater portion of the area is under two varieties of cane: 
the brown Morada (which is in the majority) and the striped 
Rinjoda —both of whicli were introduced many years ago. They are, 
however, considered local varieties as they have developed special 
characteristics which efiectually disguise their origin. 

The '■ Escuela Nacional de- Agricultura y Sacarotecnia ” of’ 
Tucuman is experiineiit mg largely on the cultivation of foreign var¬ 
ieties, and at present has upwards of 250 groups under observation. 

Only one system of planting is followed in the Aigentinc, the 
cane cuttings, each with three or four eyes, are placed in a con¬ 
tinuous series in the bottom of a furrow, which is 8 or 10 inches deep. 
The rows are fiom 0 feet to 6 feet 8 inches apart.. 

The plantation is renewed every U or 7 years according to the 
quality of the soil. Plantations made in September or October are 
cropped in June or July of the following year, that is at 9 or 10 
months old. 

Barely a third of the acreage under cane in Tucuman is irri¬ 
gated, but, even in the localities where irrigation water is available, 
it is quite excoptianal to find estates •which irrigate systematically 
and drain in a suitable manner. Thus it is not rare to find irrigation 
more injurious than beneficial. 

The ayerage yields of cane per acre gre ag follows 

Bail yeai'M 0^ to 8 tons per acre. 

Normal „ 0 to lOJ „ 

flood „ • 11 to.14 „ 

. }{uih 1 year- • 1*> to SO „ 
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Thig gives a range of from 6^ tons to 20 tons per acre. The 
cost of production is from 8g.,6d. to 12s. 6d. per ton of cane, and*the 
sale price varies from 19s. 6d. to 25s. There arc at present 38 sugar 
factories in Argentina of wiich 28 are in Tucumaii. 

Owin^ to the improvement of the machinery the amount of 
sugar extracted from the cane as delivered at the factory has risen 
from 3lbs. sugar per lOOlbs. cane in 1870 up to an average yield of 
above 9‘5 lbs. sugar per lOOlbs. cane, which was obtained by the 
most modern mills in 1913. 

It is noteworthy that the experimental station referred to above 
has opened a small sugar factory of its own, capable of crushing 
30 tons of cane per day, and this should, by its practical demonstra¬ 
tion in the hands of expei’ts, assist greatly in the further improve¬ 
ment of the methods of sugar-making. 

Foreign refined sugar'pays l|(f. per lb. duty, which will be 
lowered to li<?. per lb. in 1921, by which time the local industry 
‘should be able to fend for itself. • 

There are at present only four sugar refineries in the eoimtry, 
but others are being built, and everything seems to point to a 
thriving and profitable industry on a large scale in the near future.— 
(W. Sayer.) 

■ The AgricuUurdl Netvs of the We.st Indies, reports the 
successful experiment, by the Agricultural Department, of 
sending cane cuttings in damp charcoal (lib. charcoal, 4oz. of 
water) to India by parcel post, thereby lessening the time and the 
consequent risk in the usual method of transportation by ship. 
As the maximum weight allowed for sending by parcel post is 
lllbs. special tins were constructed, and the size of the cane cuttings 
was reduced to a minimum. The light tins employed measured 
18 inches x 4 inches x 4 inches, and cuttings were selected, having 
the nodes moderately close together, thereby getting a good number 
of buds per cutting with a minimum bulk of cane. 

The time taken during the transportation was only six week”. 
On its arrival in India, the case of cuttings was opened immediately. 
Many of the buds were found to have already sprouted, the sprouts 
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varying from i inch to 2 or 3 inches in length. In a ipw cases 
ro(Mets h^ developed 1 to 2 inches long. These looked in perfect 
condition and were unbroken and undamaged. The canes them¬ 
selves were perfectly healthy in appearance, not in the least dried 
or shrivelled up, <piitc hard, and bright in coloui'. 

The cuttings were planted out at once, and it.is reported by the 
Agiicultural Chemist, Assam, that they had all germinated and 
w ere doing w'ell. 

The trial w'a.s reciprocated in India by fenvarding cuttings of 
Dacca ganderi by the same method to the West Indies where the 
parcel is reported to have been received in good condition.— 
(Editor.) 

* 

The steadily rising prices of bullocks and of agricultural produce 
enliance the interest of an article on Power Pumping in the May 
(1914) luunlK*]’ of The Jndian Agricxhural World, by Mr. AV. M. 
Sclinttc, Engineer of the Bombay' Agricultural Department. 

Mr. Schiitte, who has had 13 years’ experience of pumping 
W'ork compares the annual expenses of lifting water for the irriga¬ 
tion of from 15 to 20 .acres, from height.s of from 30 to 45 feet, in 
various districts in Bombay', by )nhotes and by centrifugal pumps 
rcsiH'ctivclv -1 he figures being taken from plants actually at work 
on cultivators' lands. The average cost works out at something less 
tlian half in the case of tlie centrifugal pump, being very mneh 
less in eveiy instance. 

The remainder of the aiticle is devoted to a short but useful 
discussion of some of the advantages and disadvantages of various 
typos of prime mover—including engines driven by steam, crude oil, 
paraffin, petrol, gas, and suction gas. The cultivators of the Bombay 
Presidency arc lucky in being able to avail themselves of the services 
of a consulting engineer for this class of work. 

* 

# * 

Of recent years there has been a steady increase in the export 
to foreign countries of some of the important manures produced 
in India, such as bones, oil cakes, fish guano, etc., which indicaties 




that Indian cultivators have not yet fully realised the value of the 
application of such manures to their land. Owing to religious 
scruples bones are not used to any large extent but in some places 
their application has resulted in increased outturn, especially for the 
paddy cro^ in parts of Bengal and Assam, and there seems to bo 
every probability of their use being extended in these parts. 

Oil cake constitutes one of the most important organic nitrogen¬ 
ous manures available in India, but its use is confined to a limited 
extent, its value is however fully appreciated in certain Districts 
such as Poona and Assam, and the experience of such places sliould 
bo useful in introducing its use into similar localities. 

The following figures of export are for the last three years and 
l^ve been taken from Part II (1914) of the Quarterly Journal, of the 
Indian Tea Association :— 

StcUement showing the quantity and value of different kinds of 
manures exported from India to different countries during 

1910-11, 1911-12, and 1912-13. 




Tons. 

Tons. 

United Kingdom 

14,056 ' 

13,209 

Ceylon 

Straits Settlements 

0,482 1 


(including Labnan) .. 

45 

5 

Hongkong 

Xatd 

2,061 

825 

7.58 

7.50 

Western Australia 

30 


New Zealand 

Other British Fossos- 

7,310 

4,002 

Btona .. .. 

, ^ 

7 

Germany 

9,952 

9,553 

Holland .. 

400 : 


Belgium .. 

23,262 . 

29,(i94 

France 

13,249 : 

13,419 

Austria-Hungary 

, , 

10 

Japan , .. 

4,659 

0,247 

i Atlantic Coast 

u.e>.A. ^ 

1 750 ' 

400 

1,400 

Sandwich Islands 


600 

Other Foreign Countries 

1 ! 

1 

TOXAI. 

83,682 

a 

88,963 


.a‘),822 

17,080 

411 

9.170 

2,927 

4,834 

650 

12 


110,221 



£ t 

02,085 74,843 

.32,001 32.739 

22 423 

3,.53l 8.“. 

3.7.50 1.43(! 

20,201 19,TO2 

,30 

47,004 05,027 

1.37,803 1.59,3.32 

02.289 81.788 

3.3 2,297 

29,431 40,009 

2,000 14,171 

.1,800 24,031 

2,920 2 093 

.3 03 


410,023 625,739 
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FISH MANURES AND GUANO. 



QcAHTrtY—T oms. 

Va1,6*—IK Stebumo. • 

Exported tc 

lAlO-Il. 

1911-12. 

1912-13. 

1910-11. 

1911-12. 

1912-13. 


Tons, 

Tons. 

Tons. 1 

e 

• 

£ 

£ 

Ccjlou . • 

Straitfi SettlomenfA 

14.161 

14,629 

17.885 

42,6.72 

4.7,290 

.73,429 

(ineludin^LaliUAn) . 

2.1!I2 

3.1.">7 

3,242 

8,967 

12,780 

14,464 

}(onj(koni; 

02 

. 176 

31 

H34 

1.272 

187 

Zftnxibar And Ponihn . 

Ml.") 


2 

700 

.. 

> 5 

(jernmriy .. 


.7.7.7 

112 


2,417 

667 

.lA|mn 

22 

KMl 

136 

ii.7 

391 

662 

(Jmnnii EasI Afi'iun 

;i7 

.. 


2.")0 

•• 


ToTAIi 

! Toms 16,0(19 

1 18,623 

21.468 

£.73,118 

62,1.70 

60,414 


OTHER KINDS. 


i 

1 

j Quaktits—Toms. 

VaLOB—IM STXBUMtI. 

Exported to 

i 

1910-11. 

1911-12. 

1012.13. 

1910-11. . 

1011-12. 

1912-13. 

i 

Ton.s. 

Tons. 

Toil?*. 

£ : 

£ 

£ 

United Kingdom .. i 

Aden and Deponden- 

369 

404 

1,370 

2,.")00 

2,810 

6.922 

cieA 

• I 

49 

26 

3.7 

420 

20t 

Ceylon 

StraitH Settlcraonla 

902 

682 

2,r»43 

1 

5,3.72 

.5,241 

11,994 

(inolnding Labnan).. 
Other British Posses-.’ 

419 

314 


3..790 

2,388 

17: 

Riona 

, , 



, , 


52 

Ooriiisny .. 

9,'>0 

•89.7 

916 

5,384 


4,43( 

Prance 

. s 

18 

140 

. , 

99 

881 

Austria-Hungary 

Native States in Arabia 

' 

! 

188 

•• 

170 

73( 

other than Maakat- 
Torritory and 'I’rncial 
Oman .. 

1 

' .13 

. 11 

4 

115 

94 

Jaimn 

224 

305 

580 



2,97i 

Ti o » t Atlantic Coast 
U.8.A. 1 

1 967 

1 f 1,373 

1 191 

2.500 

1 8,10tl 

/ 11,353 

1 1,780 

22,30.' 

Other Foreign Countries 

1.7 

. 6 

i4 

73 

53 

91 

Totai. * .. 

» 

Toms 3,852 

; 4,300 

1 

8,338 


30,029 

r<o.m 
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OIL CAKES (ALL KINDS). 


» j Qttahtitt— Tows. VAi.Tr»—nr Simuira. 


Exported to 

1910-11. 

1911-12. 

1912-13. 

1910-11. 

1911-12. 

1912-13. 

United Kingdom 

Tons. 

Tons. 

Tons. 

£ 

£ 

£ 

<127,585 

740.187 


149,650 


226,898 

Ceylon 

Straits Settlements 

944,688 

850,685 

904,723 

243,157 

250,285 

292,826 

(including Iiabuan).. 

» 64,670 

35,955 

46,241 

15,021 

8,138 

11.648 

Hopgkoug.. 

Mauritius" and Depen- 

20,602 

1 

13,336 

41 

3.916 

2,243 

8 

dencios .. 

Other British Pusses- 

100 

•• 


29 



fiionfl 

lUU 

371 

258 

33 

73 

53 

Cormanv .. 

293,420 

548,914 

501,563 

77,539 

140,381 

i;iu,38l 

HoUanrf .. 


2,001 

9,823 

, , 

642 

3..542 

Belgium 

2,000 

5,008 

400 

1,0.58 


France 

2,380 

2,995 



840 

, 

Java 

ludo-China (including 
Cochin China, Cambo¬ 
dia, Annani and 

25,800 

8,820 

20.692 

6,820 

1,984 

5,457 

Touldu) 

China (exclusive of 

15,900 

23,440 

12,603 

3.737 

4,018 

2.533 

Hongkong and Macaol 

, ^ 

24,258 

9,155 

, , 

3,842 

1,583 

Japan 

Other Foreign Countries 

297,570 

.502,468 

736,780 

r»B,uuo 

98,5.59 

146,4.53 

35 

13 

8 

5 

* - Total 

• r 

Toxs2,294,8.50 

2.764.438 

3.235,703 

£.5,59..504 

690.920 

821,387 


TOTAL (ALL MANURES). 


QuANTtTY-—Toxs. Vawe—IX Stebltnu. 


Kind. 

! 1910-11. i 

1911-12. 

1 1912-13. 

i 1910-11. 

' 1011-12. 

1 1912-13. 

Animal Bonos 

1 Tons. 1 

'I’ons. 

Tons. 

.. £ 

C 

, £ 

1 83,032 1 

88,903 . 

110,221 

361,694 

410,623 

, .525,739 

Fish Manure 

Ouano 

1 16,421 i 

i 188 1 

18,356 

267 

1 21,408 

I .52,1^8 

1 910 

00.9.59 

1,191 

j [ 69,411 

* Oil cake (all kinds 






inolnding manures) .. 
Other kinds 

1 55,516 

59,709 

3,235,703 

244,319 

270,989 

! 821,387 

3,852 

4,306 

8,338 

27,000 

30,029 

i 50,800 

Total 

ITohs159,650 |, 

171,891 

3,375,670 

£886,131 

774,.391 

11/07,430 


*X&e Sgares for 1010>11 and 1011>12 reproient exports of ‘'Oil oako (manure),” while 
those for 1012>13 represent *'* Oil cake (all kinds including mahpres).— (Editob.) * 
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Tube Wells—Boring, Sinking, and Working.—B y T. A. 

Miller Brownlie, c.e. Second Edition (obtainable from 

Messrs. Thacker, Spink & Co., Calcutta). Price, Ks. 6. 

The chief aim of this little book is to describe various methods ’ 
of boring and pumping systems, which may be adopted to suit the 
convoluted Tube Well. 

The well of this type designed by the author was described 
in Vol. VllI, Part II, of this Journal. Should the type prove with 
continuous working to yield the results claimed by the author, there 
is no doubt that there is an important future before it for irrigation 
purposes—^perhaps more particularly in the more i-ecent alluvial 
soils where the open tube type of well is rarely a success owing to 
the difficulty of finding a ‘ rntda ’ or clay bed sufficiently strong to 
support the overlying strata over an actual cavity in the water¬ 
bearing stratum. 

While there are other types of tube well in the market, and. 
only time can show which is the best for any given set of local 
conditions, none of the older types have yet proved in the long 
run entirely satisfactory and this book should be a useful in¬ 
centive to the more general trial of the type invented by the 
author. 

We would, however, add a word of caution. The book is writteh 
by an Engineer for Engineers, and those who are not Engineers 
by profession, should not be misled, by the apparent ease of 
manipulation of the various plants described, into undertaking 
boring or pumping, operations without professional assistance.— 
(A. C. p.) 


27 
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The AidTAis of Apfxjed Biology, Vol. I, No. 1; pages 1—106, 

8 plates and 14 text -figures; Cambrige University 
Price, 7/6 nett. . 

This magasine, to adopt the wordaof the editorial preface, 

" is intended to cover the ground in applied biology which is not now 
covered by Special journals.” It seems difficult to ima^ne any 
branch of biology, applied or not, which is not already provided with 
hterary channels—there are, for instance, upwards of two thousand 
peiiodicalB which may contain articles dealing with entomology—and 
fresh additions to the lengthy list can hardly be hailed with joy by 
the ordinary worker who has to extract and record the various papers 
contained in them. However, each new venture must be taken on 
its merits and these will doubtless determine its success or failure. 

The “ Annals ” open .with an article by Professor F. W. Gamble 
on ” Impending Developments in Agricultural Zoology,” which notes 
. briefly recent progress in the Fauna of the soil as regards Protozoa, 
Nematodes, Earthworms, and the Parasitic Helminths. The follow¬ 
ing sentences are extracted from the concluding paragraph :—“ We 
need 9 careful census of the country, a census that is of the animals 
and the animal-borne diseases affecting agriculture. We need more 
work, far more work, on the life-histories of the groups in question, 
whether indifferent, noxious, or beneficial.” These words are ap¬ 
parently intended to apply especially to conditions in England but 
might well be used, still more forcibly, of India. ‘ 

It is impossible to notice all of the nine papers contained in 
this number. An article by R. H. Deakin on Power-Spraying of 
Oak-trees in Richmond Park contains five plates which show tlic 
apparatus employed. On page 79 occurs a statement that “ Gyfno- 
4. soma dealbana Frol., I am told, has not previously been recorded 
from the oak;” a reference to, Meyrick’s ex&ellent Handbook, or 
even to Sfeainton’s obsolete manual, would have rectified this 
impression, whilst Frobch’s original description of the species 
records it as in quereu.” 

An excellent and clearly-written article by E. E. Green on the 
preparation of scale-inseots for microscopical study concludes the first 
number of the AnnakC, to which we wish every success.— (T. F*) 
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(4pop-Pe8t Handbook fob Bihar and Orissa (incjluding also 
•Western Bengal). (Pages 1-xxiii+ 1-141 and 66 Plates.) 

(Messrs. Thacker, Spink & Co.) Price, Rs. 4. 

• • ^ 

This Handbook has been compiled by Messrs. S. K. Basu 

and H. L. Dutt, Assistant Professors of Mycology and Entomology 
at the Agricultural College at Sabour, under the direction and super¬ 
vision of Mr. E. J. WoodhoiJje, Economic Botanist to the Govern¬ 
ment of Bihar and Orissa.. *lt was fully convicted and should have' 
been issued two years ago—^it may be noted, by the way, that th* 
date of publication as given on the title-page is incorrect, the book 
not having been issued until June 1914—but publication was delayed 
omng, we arc told, to “ difficulties in obtaining funds due to the re¬ 
partition of Bengal.” ^ 

The book is a collection of eighty-four leaflets on the more 
commonly occurring pesta and diseases of crop-plants : only the* 
former are dealt wth in this review. These are noticed under the 
headings of Names, Nature of Damage, Locality and Time of 
Appearance, Foodplants, Description and Life-history, Eiiemies, 
Remedies, and References to previously published literature of the 
Agiicultural Department. The illustrations comprise fifty-five 
Plates of which forty-five are coloured and nearly all of these re- * 
present insects, but most of the uncoloured Plates would better 
have been described as text-figures (e.j/., “Plates” XIX and XX). 
Each of the leaflets which compose the book is paged separately : so 
far as the bound volume is concerned it would have made for con¬ 
venience if the pages had also been numbered consecutively ; this 
procedure would have allowed more ready reference by means of 
the Index of Plants and that of Pests, both of which might have 
been made rather n*ore complete. , 

As regards the plan of the work, this is baaed on a classification 
of crops, which are considered in further detail under the heads of 
Cereals, Pulses, Oilseeds, Fibres, Spices, Drugs add Narcotics, Sugar, 
Dyes, Vegetables, Fruits, Palms, and Pests of Stored Grain. As it 
is obvious that stich a classification has thi^ disadvantage, that a 
comfnon polyphagoqs pest may be placed under more than one of 
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these headings, a list 'of crop-pests is provided (Preface, pages 
x-zxiii), giving a list of crops'with the chief pests of each and a refer¬ 
ence as to where the description of each j>est will be found in the 
book. Many insects, which are noted as Minor Pests, only appear 
in this list, not being referred to further. 

This book is noteworthy as being the first attempt by a Provin¬ 
cial Department of Agriculture to issue any general and connected 
account of the nmneroris pests which take so large a toll of the 
farmer’s produce. It 4s to be hoped, therefore, that it will be 
accorded a hearty welcome by, and prove of real use to, those edu¬ 
cated members ^of the cultivatiag class for whom it has been 
written. If the price could have been reduced, it would doubtless 
have been appreciated still more, but we- understand that the 
various leaflets composing the book are available separately to 
bond fide cultivatora.—(T. B. F.) 

* * 

Plantation "Whitb Sugar Manupactubb —By W. H. Th. Hablofp 
and H. Schmidt. Translated by J. P. Ogilvie, p.o.s., and 
published by Norman Eodger, 2, St. Dunstan’s Hill, London, 
E.C. 1913. Price, 7». Qd. net. 

The main object of this little manual of 135 pages is, as the 
authom say, a discussion of the two methods of clarification of the 
raw juice, via., Carbonatation and Sulphitation. 

As the success of the manufacture of the white sugar chiefly 
depends on a true and clear conception of the chemistry of these 
two methods, no pains have been spared to give a thorough des¬ 
cription of the various stages, together with comparative statements 
of the merits of each of the processes, and a fuU discussion as to 
why such and such course is recommended in preference to others. 
Many of the everyday difficulties have been fuUy examined and 
means sugg^ted for preventing or overcoming them. 

Great stress has very rightly been laid throughout on the im¬ 
portance of correct liming. 

The five introductdii^ chapters on the influence of adds and 
alkalies, and of the heat, on the constituents ^ cane juice, on the 
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mloazing, substances of the cane ; and on the different fennenta- 
tioDS, which may occur in the Sugtur Factory, should be studied* 
by every one interested in the manufacture of Sugar. 

The chapters on the treatment of the muddy juice and the 
curing of the sugar are all well written, and give much practical 
information. 

Those interested in Indian Factories would do well to take 
particular note of the effects of indifferent Uming, and of the cor¬ 
rosion Qaused by Sulphurous acid vapoufs.—(M. N. C.) , 
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On page 342 of Vol. YU I Part IV of this Journal /or 29.43 
read 2,943 lbs. as jjett weight of cotton. 
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Where pabliahed. 


a»n*T€U AtrrieKiibre— contd. * 


Annuel Reiwtt of the Bant lamed Ly Ore Denutaent Government Oentnd Preaa 
AgricaltumlStKUen lor 1912-13. of AKncalturOa Bombnv, Bomhay. 

Prioe IM. 1 or 1«. 6d. 

Annual Report ot the DhnUa Ditto. Ditto. 

Ai^oaltiiral Station for 1912-13 
Pnoe Be. 1 or la. id, • 

Aaniial Report of the Kadiad j Ditto. Ditto. 

Aarioultoral Station for 1912-13.' 

Prioe As. 14 or la. 4d. I 

Annual Report of the Dohad I Ditto. Ditto. 

AKricuItural Station for,lB12-13.1 
Price As. 12 or la. Set, j 

I 

AnnimI Report of the Dharwar { Ditto. Ditto. 

Affricultui-al Station for 1912- 
13. Price Re. 1 or la. 6<f. 

P 

Annual Report of the Gofcak Ditto. Ditto 

AnricultunU Station for 1912 
lA Price As. 14 or la. 4d. , 

AnnuU ,^poat of the G^ae Ditto. Ditto, 

i^ioultural Station for 1912 
137 Prioe As. 14 or la. id. 

Annual Report of the Mirpnr- Ditto. Ditto. 

EDAs AffnoaltnrEl Stfttioii for 
1912.ia Price As. 7 or 8d. 

Annual Report of tlie Sukkur; ' Ditto. Ditto. 

A^ultural Station for il912 
137 Price As. 6 or 7<f. ' 

Annual .Report of the AUj^ Ditto. Ditto. 

Axriaultuinl Station for 1912 i 
13. Price As. 10 or lid. 

An^al .^Report of the Pwina i Ditto. Ditto. 

Agricultural College Station. 

Prioe As. 8 or 9d. 

Agricultural W.W. Smart, Offg. Ditto, 

held at Pimna in Director of Agricultura, 

September, 19ia Price Re. 1-4 BomW. 
or la. lOd. 

The advantages of co-operatiTe H. C. Sampson, b.bo.. Government Press, Madras 
sale of cotton. F.H.A.S., r.Bn.B., Deputy , 

Director of. Agriculture 
* SouthiTn Division, 

Madras. 


The Fodder Question in Coim¬ 
batore. 


^Codl Wood, M.A., 
Principal, Agricultural 
OoUege, Ooimbatore. 


UottiMy dgWauMnr^ and Issued by the Department Oeshaevak Press. Hagpur. 
F^s*?**^?.!®*^*** of Agrioultnre,^Omtral 

to July, 1914. Price per copy Frovinoaa A Berar. 

AEo i8« 






UST OF AORIOOLTCRAL FOBUOATIONS. 

* 

LIST OF AOaiOULTURAL PUBLIOATIONS— eon<d. 



dtntral ilgHfetiltur*—conoid. 

26 I Report on the SoMon end Crops Issued by the Depnrtment | Arssbi Beoretarist Prlnt- 
I of d sn in for ,1918-14. Price of Agricaltare, Assam. : iqit Office, Shillong. 

. As. 8 or Sd. , . 


97 .Season and Crop Report of Issued by the Department; Oovernment Printing, 
Burma for 1913.14. IPnoeAs. 8 of Agrionlture, Burma. Burma, Rangoon- 


28 ! Keport of the Mandalay Agricub Ditto. Ditto. 

I tnrair Station for the year 

I U912-18. 

29 Report of the Hmawbi Agricul- Ditto. Ditto. 

tnral Station for the year 
1912.18. 

30 A trial of orange stocks at W. Robertson Brown, Agri- Messrs- Thacker, Spink A 

Peshawar (reprinted from the cultural Officer, North-Co., Calcutta. 
Agricultural Journal of India West Frontier Province, 
i for January 1914). *1 . 

31 I (laarlcrly Jaurtud of th»^ Indian | Scientific D^artment of The Catholic Orphan Press, 

tiou. Ps ■ ’ ■ ” '■ ■ ■ ■ - - 


of 1914- 


2'ta Association. Parts I and If | the Indian Tea Assoria- Calcutta 


tion, Calcutta. 


rhe Poona Agricultural College College Magasine Com- Arya Bhushan 


Uagatiue, Vol. V, No. 4, and 
Vol. VI, No. 1. Annual sub- 
soi-i^on Ks. 2, single copy 


mittM, Poona. 


33 , Tube Wells—Boring, Sinking, IT. A. Miller Brownlie, .Messrs- Thacker, Spink A 


and Working (Second Kdition). c-K- 
Price Rs. 5. / 

34 1 Rye-grass and clover in India W. Robertson Brown, A»i-| 
I (leprintod from the Agrlenl- cultural Officer, N,-W- , 

F. Province. 


Co., Calcutta. 


(leprintod from the Agrietd- 
tural Journal of India for 
January 1914). 


35 I The Indian Agriaullural World Messrs. F. A. V. Iyer ft Commercial Press, Madras. 
I (monthly). Subscription Bs. 10. , Co.. Triplioane, Madras, • 

I , S.E. 

38 I Indian Poultry DaMUs(monthly).' Issued by the Indian Poul- i Msfusiiite Bleotriool Print- 
. Subscription Rs. 8 per annum, i try Club, Lucknow. . ing Works, Mussoorie. 


AORlOUIsTITRAI. CHSMISTRY. 

37 I The Fractional Liquefaction of i F. J. Worth, M-acj, Agri- Messrs. Thaoker, Spinl 
I Rice Starch. Memo^ of the cultural Chemist,Burma; ft Co., Calcutta. 

I Department of Agruulture in and D. B. Darabsett, 

Inaia,Ohemical Series, Vol. Ill, B-te., Bdnlor A ssista n t to * * 

No-S. Price Be. 1 or is. 6d. the Agricultural Chemist, 

I Burma. 

38 i The'Field and Composition J. W. Lenther, Fh-o., Ditto. 

of.the MiHi of.tfre Montgomen Fi.a, Imperial Agricul- 
HerdatPaBaand.Brronfn Milk tiirnl Chemist; an<r*A- O. 

* Tests. Memoirs of the Depart- Dobbs 
ment of Agrionlture in Indio, 

Ohemioal Mries,, VoL III, i 
I No- 6. Prioe Bo 1 or Is. 6<l. 
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LIST OF AURICULTUKAL PUBLICATIONS—eouM. 



Where published. 


A^rieattnral OAemietry—coAchl. 


39 Dieintegratioif of Kiue Oraine F. J. Warth, h.bo., Agri- Government Printing, 
means of Alkali. Bulletin cultural Chemiet, Burma; India, Calcutta. 

No. 38 of the Agricultural and D. B. Oarabeett, 

Research Institute, Piisa. ji.hc.. Senior Assistant to 

Price 6 annas or Id, the Agricultu ral Chemist, 

. Burma- 


BOTAznr. 

40 The Seed Supply of the New A. Howard, om.k., h-a-, 

Posa Wheats (English, Hindi, a,k.c.8., I'.i.-h., Imperial 
and Urdu), v Economic Botanist; and 

* Oabrielle L. O. Howard, 

M.A., Personal Assistant 
to the Imperial Ecopomic 
Botanist. 

41 Bengali translation of Nlr. Issued by the Domrtment 

Howard’s paper on the Yield of Agriculture, Bengal, 
and Quality of Wheat in India- 

mycoloqy! 

42 Bengali translation of Dr. F,. J. Issued by the Department Ditto. 

Butler's paper on the Ufra , of Agriculture, Bengal. 

Disease of wee. j 

4.3 Cultivators’ Leaflet No. 41. The ' A. hlcKen-al, .u.a., b.Sc., .Government Printing, 
Sypmtoms of “ Ufra” Disease -I Deputy Director of-Agri- , Burma, Rangoon, 
of Rice. culture.-Southern Circle, 

, Burma. 


The Baptist Mission 
Press, Calcutta- 


Bengal Secretariat Book 
De^t, Calcutta- 


XNTOMOIKIGY. 


The Fsylla Disease of Indigo. | A. J. Grove, M.ac., olfg. Messrs. Thacker, 8 p i n k 
Memoirs of the Department of I Imperial Entomologist; A Co., Calcutt-i. 
Agriculture in India, Entomo- . anu_ C.. C- Ghosh, n.A., 
logical Series, Vol. IV, No. 6. ; Assistant to the Imperial 
Price Ho. i-8-0. Entomologist. 

Life Histories of Indian Insects—I C. C. Ghosh, B. a.. Assist- Ditto. 

V (lApidoplem). Memoirs of | ant to the Imperial Ento- 
the Department of Agriculture j mologist. 
in India, Entomologiom Series, 

VoL V, No. 1. Price Bs. 2-8 0. i 


Government Printing, 
India, Calcutta. 


Instructions for i-earing Mul-I M. N. De, M.S.A., Sorieui- Government Prin 
bery Silk-worms. Bulletin' tiiial Assistant to the India, Calcutta. 
No. 39 of the Agricultural Re- Imperial Entomologist, 

search Institute, Pusa. Price 
-Ae, 4 or Sd. 

Note on the Green Scale of IT. Boinbrigge Fletcher, Government 


Coffee (L 0 tanlum 

48 Large Brown Cockroach, Leaf¬ 
let No. 1 of 1914 (in English 
and Bengali). * 


B.K., r.B.8., F,z.8., Impe¬ 
rial Entomologist. 


Coorg. 


P. O. Sen, Entomological Obtainable from the De- 


Collector, Bengal. 


rtment of Agrioaltnre, 
ingal. 






LIST OF AaEICDLTDRA.L PDBL1CATION8. 
LIST OF AGRICULTURAL PUBLICATIONS-ronW. 




XiUomology—isootd, 


49 

eo 

61 

52 

53 

54 


Dhantrpoka or Insect Enemies P. O. Sen, Entomological 
of Rico (in Bengali). Price Collector, Bengal. 

As. 8. 

Crop Pest Handbook for Bihar Issued by tho Department 
and Orissa (includinct Western of ^riculture, Bihar 

Bengal). Price Ks. 4. and Orissa. ** 

Home.Remark8 on Fishery Ques- T. Southwell, Deputy Di- 
tions in Bengal. Fishery Bub i-ector of Fisheries, 
letiu No. ¥ of 1914. * Price 
As. 6. 

Practical Instructions for the T. Bainbrigge Fletcher, 
Kollegal Mulberry Silkworm li.ir., F.K.ti., f.z.s.. Gov- | 

rearers, ernment Entomologist, I 

, Madras. 

Some General Methods of Con- Ditto, 

trolling attacks Insect ' 

Pests—Agricultural Methods. 

Some General Methods of Cor, Ditto, 

trolling attacks by Insect 
Pests—Mechanicail Methods. 


Obtainable from the De- 
mlrtment oL Agriculture, 
Bengal. 


Messrs. Thacker, Spink 
A Co., Calcutta- 


Bengal Secretariat %ook 
Dep5t, Calciit^ 


Government Press, Madias 

* 


Ditto. 


Ditto. 


AGRICULTURAI. BACITERlO1.0aY. 

> 

65 Green Manuring Eiperiment, C. M. Hutchinson, ^i.a. Government Printing 
1912-1.3. Bulletin No v), of the a.B., Imperial Agricul -- India, Calcutta. 
AgrioulturalBeseai'chlnstitote, i tiiral Bacteriologist. 

Pusa. Price As, 4 or Bd. ^ 


VXTRRINARV. 

.‘i6 i Hie Curative Treatment of, Major J. D. E. Rolmov. Messrs. Thacker, Spink A 
Hwmorrhagic Septiciemia ini «;.Mc-, .M.A., p.sc., i.c'.v.u., Co-, Calcutta. 

! Cattle by the administration of ' Imperial Bacteriologist, 

Iodine and other Notes on! Miiktosar. 

Chemiotherapy in Rinderpest' 
and Hnsmoi’raagic Septiemmia. i 
Memoirs of the Department of ; 

Agriculture in India, Veteri¬ 
nary Series, Vol. H, No. 3. ' 

Price Re. 1 or 1«. 6tl. 

57 The Vitality of the Hiemorrhagic j Ditto. Ditto. 

Septioemia Oraanism outside : ' 

the Body. Memotra of the; 

Department of Agriculture i -<■ i 

in India, Veterinai 7 Series, i > 

Vol. n. No. 4. Price Re- 11 | 

or I«. da. ' 

I 

58 Annual RoporV iff the Imperial Issued by the Agricultural | Government Printing 

Bacteriologist for 1912-13. Adviser to the Govern-'- India, Calcutta. 

Price As. 3 or 4<i. ment of India- 

60 Annuad Report of the Civil Issued by the Veterinary Government Press, Gulzar- 
Veterinary Department, Bihar Department, Bibur and bogh. 
and Orissa, for IQlS-lf. Orisu. . 
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No. Title. ! Antbor. Wbere publlibed. 


K«(«r<fia«v—odntd. 


60 


AdooIiI, Report on the Civil Iieaed by the Depertment I Government Preee, United 
Veterinary Department, of Agncnlture, United j Provlnoee, Allahebed. 
United Pravinoee, for the year Provincee. 
ending SOA Bleroh, ]9Ii, 

Prioe Ai. 8 or 9d. 


61 Notee on Olandere. Bullelan 
< No. 31, of the Department of 
! land Bhoorde end AaricuUare, 
United Province!. Price Aa. 2. 


R. W. Oliver; m.r.c.v.b., 
r.z.8.. Superintendent, 
Civil Veterinary Depart¬ 
ment. 


Ditto. 


62 I Annnal Report of the Cbunel Issued by the'Draartment Government Printing, 
Specia lis t for 1612-13. of Agricnlture, Punjab. Punjab, lahore. 


63 I Ebinine Biliary Fever ... J. F. Valladares, Deputy Printed in ParariMogy, 

Superintendent, Civil May 1914, published by 
Veterinary Department, j Messrs. Macmillan A Co., 
Central Provinces. | Ltd., Bombay and Cal- 

^ ' * ; cutta. 

61 I Report of the Civil Veterinary , Issued by the Civil Veteri-. Assam Secretariat Printing 
; Department, Assam, for 1913-14. . nary Departmen'', Assam. ' Office, Shillong. 

1 P^Aa.8or9d. 



PUBUCATIONS OF THE IMPERIAL DEPART' 
MENl’ OF AGRICULTURE IN INDIA 


To Bl HAD FBOM 

Thb Omci OF THE Aokiooltobal Advibeb to the Ooteunhent of India, 

PcrSA, Bihak, 


and from th$ fottotoing Agents ’ 


(1) THACKER. 8PINK A CO., CALcrfriA. 

(2) W. ysawMAN A OO.. 

(8) M. 0. BABKAB Bahauuk A 
SONS, Oaiajotta. 

(4) HIGOINBOTHAMS Ltd., Hadbab. 

(5) THOMPSON A 00.. 

(6) D. B. TAKAPORBVALA SONS A 

OO., Bombay. 


(7) THAOKBR A OO., Bombay. 

(8) SUNDBR PANDURVNO, Bombay. 

(9) Rai Sahib M. OULAB SINOH A 

SONS, Lahoke. 

(10) MANAOBR, Kdocationat, Book 
Depot, Naofub. 


Anniul Report of the Imperial Department of Agrioultnre in India for the year 1904.06. 
Price, As. 12 or U. 2d. [Out o/ print.) 

Report of the Imperial Department of Aericultnre in India tor the years 1906-06 and 19064)7. 
Price, As. 6 or 7d. • 

Report of the AKrionltoral Research Institute and Collese, Piisa (including the Report of 
the Imperial Cotton Specialist) for the years 19074)9. Price, As. 4 or Sd. 

Report of the Agricultural Researolii* Institute and College, Piisa (including the Report of the 
Imperial Cotton Specialist) for the year 1909-J0. Price, As. 4 or 5d. 

Report of the Agricultural Research Institute and College. Piisa (including the Report of the 
Imperial Cotton Specialist) for 1910-11. Price, As. 6 or id. 

Report of the Agricultural Research Institute^ and College. Piisa (ineluding the Report of th^ 
Imperial Co^n Specialist) for 1911-13- Price, As- 6 or Id. • 

Report of the Agricultural Research Institute and College, Piisa (including the Report of the 
Imperial Cotton Specialist) for 1912-13- Price, As. 7 or 8d. 

Report on the Progress of Agriculture in India for the years 1907-09. Price, As. 6 or id. 

Report on the Progress of Agriculture in Ind(a for the year 1909-10. Price, As. 6 or 7d. 

Report on the Progress of Agriculture in India for the year 1910-11. Price, As. 12 or It. 3d. 
(Old of print.) 

Report on the Progress of Agrioultnre in India for the year 1911-121 Price, As. 6 or 7d. 

Report on the Progress of A^culture in India for the year 1913-13. Price, As. 8 or 9d. 

Protwedings of the Board of Agriculture in India, bold at Pnsa on the 6th January 1906 and 
following days (with Appendices). Price, As. 8 or 9d. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 16th January 1906 ahf 
following days (with Appendices). Price, As. 13 or It. 2d. 

Proceedings of the Board of Agriculture in India, held at Cawi»ur on the 18th February 
1907 and following days (with Appendices). Price, Re. 1-2 or It. 6d. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 17th February 1908 
and following days (with Appendices). Price, As. 8 or 9d. 

Proceedings of the Board of Agriculture in India, held at Nagpur on the 16th February 1909 
and following days (with Appendices). Price, As. 8 or 9d. , 

Proceedings of the Board of Agriculture in India, held at Piiaa on the 2l8t February 1910 and 
following days (with A|ipendioes). Price, As. 8 or Od. 

Proceedings of the Board of Agriculture Jn Ii^ia, held at Piisa on the2l)th November Jfill 
and following days (with Appendices). Price, As. 10 or It. [OtU of print.) 

Proceedings of &e Board of Agriculture in India, held at Ooimbatore on the 8ih December 
1913 and following days (with Appendices). Price, Re. 1-2 or It. 9d- 

Standard Ourrioulum .for Provincial .^ricultural (lollegea as leoommended by the Board of 
Agriculture, 19%JaPrice, As, 4 or 6d. 

The AgriouUttra/^Jmnnal of India.—A Quarterly Journal, dealing with subjects connected 
jwith agricultural economics, 6eld and garden crops, economic plants and friiita, soils, 
manures, methods of cultivation, irrigation, climatic conditions, insect pests, fungus 
dise s ses.'oo-operative credit, agricultural cattle, farm implements and other agrioultural 
matters in India. DlMBtrwtions, including coloured plates, form a prominent feature of the 
Jonmal. It is edited by the Agricultural Adviser to vhe Oovemment of India, assisted 
bn an Advisory Committee of the Staff of the Agrioulturat Research Institute, Pdsa. 
AwMHd aubmlpHon, Bs«6 or 8i. 6d.'including postage. Single eopy, Rs. 2 or 3«. 



]!4vmoik 8 dir th* Dkpaetmknt op AoKicuLTirKK in India are 
isNued/roin time to time as matter is available, in separate series, 
such as Chemistry,'Botany, Entomology, and the like.. 


BOTANICAL SBRIBS. 


Vol. I, No. 


Vol. 1. No. 

Vol. I, No. 

VoL* 1, No. 

Vol. I. No. 

Vol. I, No. VI. 

X 

( 

Vol. II. No. I. 

II. 

III . 


I. Studies in Root-Parwitiem. The Hauetorium of Santalum album.— 
Part I.—Barly Stages up to Penetration, by O. A. Bakbbb, M.a., v.iuS 
* Price, Ke.l. {Oul imprint.) 

Part II.—The Structure of the Mature Hauitorium and the Inter-relationii 
between Hoet and Parasite, by C. A. Bakbkk, m.a., r.L.8. Price Rs 3 
{Outo/prUU.) 

II. Indian Wheat Rusts, by B. J. Bdtlbk, m.b., and J. M, Hayhak 

D.v,g. (?rioo, Rs. S. {Outq/prUU.) ’ 

III. Pungiis Diseases of Sugarcane ir^ Bengal, by B, J. Botlcb, m.b.. r. 1 ,. 8 . 
Price. Rs/ S. 

IV. Qouypium obtuil/oUum, Roxburgh, by I. H. Bubrill, m.a. /.'-dee. Be. 1. 

V. An Account of the Qenus J^thtum and some Ohylridiaato!, by 3. 

Botlcb, m.b., r.T<.B. Price, Rs. 4-8. 

Ctphalturot e/rsfmiu, Kunse ; The ‘Red Rust* of Tea, by Harold U, 
Mank, D.Bn., >.L.8. : and O. M. HDTcniNBOir, B.A. Price, Rs. 4. (Out of 
prints ' 

Some Diseases of Cereals caused by 8<i»rotpora graminieola, by B. J. 
Butlbb, m.b., r.L.8. Price, Re. 1-8. 

Vol. II, No. II. The Indian Cottons, by O. A. Oamuib, F.t.8. Price, Rs. 7-8. (Out of pritU.) 

Vol. II, No. HI. Note on a Toxic Substance excreted by the Roots of Plants,' by P. Plkt- 

• CBRK, M.A., bjso. Price, Re. 1-8. » 

Vol. II, No. IV. Studies in Root-Parasitism, III.—The Haustorium of O/az scaadsiu, bv 

„ C. A. BaRRRB, m.a., r.L.B. Price, Rs. 2-8. 

Vol. II, No. V. Studies in Root-Parasitism, IV.—The Haustorium of Oan^tra Rhtedii, 
by C. A. Barrbb, m.a., r.L.s. Price, Rs. 2-8. (Out of print.) 

Vol. II, No. VI. Some Experiments in the Hybridising of Indian Cottons, by P. F, Fvsoii, 
B.A.,P.L.B. Price, Re. 1-K. (Out of print.) 

Vol. II, No. VII. The Varietal Characters of Indian Wheats, by Albbht Howard, m.a.. 

' F.L.R. : and Oarrirllb L. C. Howako, m.a. Price, Re. I. (Out of 

t print.) 

Vol. II, No. VIII. The Mulberry Disease caused by Oorynmm mori, Nom., in Kashmir, with 
notes on other Mulberry Diseases, by B. J. Bdtlkr, m.b., r.L.8. Price, 
Re. 1-8. ■ (()«< of print.) 

Vol. II, No, IX. The Wilt Disease of Pigeon-Poa and the Parasitism of Ntotiortnotpora 
voMinfueta, Smith, by B. J. hCTLRB, M.B., r.L.B. Price, Rs. .3. 

Vol. Ill, No. I. Studios in Indian Tobaccos, No. 1.—The Types of NieotUtna rurtiea, L., 
Yellow Flowered Tobacco, by Albert Howahd, m.a., a.r.c.b., r.L.s. ; 
and Oabrielle L. C. Howard, m.a. Price, Rs. 4. 

Vol. Ill, No. 11. Studies in Indian Tobaccos, No. 2.— The Types of Nieotiana tabacum, h., 
^ Albert Howard, m.a., a.r.c.s., f.l.b. ; and Gabriellk h. C. 
Howard, m.a. Price, Rs. 9. 

'• u1. Ill, No. III. Studies in Indian Fibre Plants, No. 1.—On two Varieties of Sann, 
Orotalaria Jumna, !<., by ALBERT Howard, M.A., A.R.C.8., F.L.8.; and 
Oabrielle L. C. Howard, m.a. Price, Re. 1. 

Vol. Ill, No. IV. The InSuence of the Environment on the Milling and Baking Qualities of 
Wheat in India, No. I,—The Experiments of lW-08 and 19M-OT, by 
Albert Howard, m.a., a.b.c.8., r.L.8. ; H. M. Drake, m.a., r.L.8. : 
and Oabbirlle L. C. Howard, m.a. Price, Re. 1-8. 

Vol. Ill, No. V. The Bud-Rot of Palms in India, by E. J. Bdtlrr, m.b., f.l.8. Price, 

, Rs. 2. 

vol. Ill, No. VI. The Economic Significanoe of Natural Cross-fertilisation in India, by 
Albert Howabd, m.a., a.r.o.8., r.L.8. ; Oabrielle L. C. Howard, 
M.A.; and Abddr Rahmam Kham. Price, Rs. 4-8. 

Vol.* IV, No. I. Millets of the Oenus Pttarie, in the Bombay Presidency and Sind, 
by O. A. Oammir. r.L.8. Price, Re. 1. „ . . 

Vol. IV. No. II. Studios in Indian Fibre Plants, Ho. 2.—On some new Varieties ofHfbiscu* 
eannabinui, U, and BOUnut Sabdariga, L., ^ Albert Howard. 
M.A.. A.R.C.8., r.L.8.; and Oabrielle L. C. Howard, m.a. Price, 
B** ^ 

Vol. IV, No. III. Notes on the Incidence and Effect of Sterility and oi' oro^Fertilisation 
in the Indian Cottons, by H. M, Dkake and Rah Prasad. Price, 
Rs 1 

Vol. IV, No. IV. The inheritance of Bed Colour, and the Reralarity of ^If-ferUlisation 
in Corehont^ eapiuiarUg 1j., the common Jnee Plant, by Bo Be FlMLOW, 
;and I. He Borkill, MeAe, F.L.&. Price, Be. 1. 

Vol. TV, Ho. V. OhMrvationk on Oertaln Bxtra-lndian Asiatic Oottonn, by H. M. ]UKAKR 
and Ba¥ Prarah* Price, He. 1-9, « 



BOTANICAL SBKIBS—«onfc/. 

Vol. IV. No. VI. The Morphologjr and Faruttisra of Shixoekmia.hy V. J. F. 

\ A.iuaB., F.L.8. Frioo, a*. 2 . ’ • . . ’ 

No. t. On the Inheritance of some Characters in Wheat, I, by A. Howakd, M. A., 

A. S.C.H., I.L.B.; and OAimiKLLij L. O. UowAHO, M.A. Price, Be. 1. 

V, No. 11. The Inflnenoe of the Bovironmenfon the Millineand Baking Qualities 
■ of Wheat in India, No. 2.—The Experiments of lQUB-10 and IBlO-llj fay 
^ A. Bowako, M.A.; A.B.C.B., >.1.8.: H. M. IiKak*, V.a., v.ImB. ; and 

GABBmu.Bli. O. Howahd, M.A. PAce, Re. 1. 

Vol. V, No. III. The Varieties of Boy Beana found in Beiycal, Bihar, and Orissa and theli 
Commercial ipossibiUties, fay 'B. J. WooDBonsK, m.a. f.Vm. ; and C 

B. Tayiab, B.A. Price. Bs. 2. 

Vol. V, No. IV. Od fhfttophlhorapanuitiea, nov. spec. A new DiseasS of the Castor Oi 
Plant, fay J. F. Dabtub, b.bc. Price, Ba. 2. 

Vol. V, No. V. Studies in PsrotMj^porarsof, by E. J- BotibB, m.b., F. 1 .. 8 .; and O 
S. KUI.KABM1, B.Ag. Price, Ba. 2. 

Vol. VI, No. I. Notes on Pollination and Gross-Fertilisation in the Common Bice Plant 
Orysa saHea, Idnn., by G. P. Hkctob, m.a., b.bc. Price, Be. 1. 

Vol. VI, No. 'IT. A Bclerotial Disease' of Bice, by F. J. Shaw, b bc.. a.r cs., f.l.s 
P rice, Be. 1. 

Vol. Vltf No. III. Studies in Indian Tobaccos, No. 3.—The Inheritance of Characters ii 
meotUtna tabaeum, Jm, by Gabbib]:.i.e L. C. Howard, m.a. Price, Ba S 
Vol. VI, No. IV. Studios in Indian Cottons. Part I—The Vegetative Characters, by H. M 
tiEAKB, M.A., F.I..8.; and Bam Pbasad. Price, Rs. 3-8. 

Vol. VI, No. V. Red Bot of Sugarcane, by E. J. BUTUiB, m.b., f.d.s. ; and A. HA)fi; 
Khak. Price, Be. 1. 

Vol. VI. No. VI. Some New Sugarcane Diseases, by B. J. BuiXER, M.B., F.L s ; am 
ABDtrii Hafiz Kham. Price, Ba 2. 

Voi. VT, No. A’ll. Preliminary ifote on the Classification- of Bic« »fao Central Province* 
by B. J. D. Graham, m.a., b.8c. Price, Be. 1-8. 
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X. 
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CHEMICAL- SERIES. 

The Composition of Indian Bain and Dew, by J. Walter Dgathbi 
P li.D., r.l.c., F.c.s. Price, Re. 1. 

The Composition of the Oil-Seeds of India, byJJ. W. DkatBrr, Fh.V . F l.c 
F.t.'.s. Price, Re. 1. {Out qf print.) 

The Pot-Culture House at the Agricultural Research Institute, Piisa. b 
J. W. Leather, Fh.D., f.i.c,, f.c.h. Price, Hs. S. 

Experiments on the Aw,lability of Phosphates and Potash in Soils b 
L W. Leather, Ph.n., f.i.o., f.c.s. Price. Re. 1-8. 

The Construction of Drain Gauges at Piisa, by M. H. Arnott, M.ibst.o.e 
with a Prof^ fay J. W. Leatbbb, Ph.D., f.i.c. Price, Ha. 3. {Out (ifprint 
The Loss of tVator from Soil during Dry Weather, by J. Walter Leathei 
P h.D., F.I.C., F.c.s. Price, Ha 2. {Out o/print.) 

The System Water, Calcium Carbonate. Carbonic Acid, by J. Walte 
Leather, Ph.D., f.i.c., f.i-.s. ; and Jatiudra Nath Sen, m. - 
F.c.s. Price, Bo. 1. 

Water Requirements of Crops in India, by J. Waltf-b Leatiikr, Ph.r 
F.I.C., F.c.s. Price, Rs. 3. 

The Nature of the Colour of Black Cotton Soil, by H. K. Anmett, b.bc 

F. C.B., H.8.R.A.C. Price, Ro. 1. 

Water Requirements of Crops in India—II, by J. Walter Leatiie] 
Ph.D., F.I.C. Price, Bs. 2-8. 

The Composition of the Milk of some Breeds of Indian Cows an 
Buffaloes and its Variations, Part I. The milk of some breeds of India 
Cows, by A. A, MEaciTT, n.se. : and H. H. Mann. d.sc. Price, Re. 1-8 
Bocorda of Drainage in India, by J. W.' Leazuer, Ph.D., p.i.i 
Price, Be. 1. _o ' • 

The Kab System of Rico Chltivation in Western India, by H. H. Manj 
D.^ ; N. V. JOSHI, B.A., B.SC., L.Ag. ; and N. V. Kanitkab, b,A| 
Price, Re. 1, 

The Composition of the Milk of some Breeds of Indian Cows and Buffalo 
Efd ita Variations, Part II. The milk of aome breeds of Indian Buffi 
' •Ties, by A. A. Meccitt, b.bc. $ and H. H. Mann, d.sc.. Price, Be. 1-8. 
A contribution to tho Knowledge of the Black Cotton Boils of India, by fl 
H. Harrison, m.bc. ; and M. B. Ramaswami Sivan, b.a. Price, Re. 
The Date-Sugar Industry in Bengal. An Investigation into its Chemisti 
andsAgriculture, by H. E. Anneit, b.sc., f.c.s., m.8.k.a.o., assisted I 

G. K. Lble. i..Ag.; and Bbailal M. Amin, b.a. Price, Rs. 3. 
Evaporation from a plain Water Surface, by ,1. Walter Leather. Ph.D 

F.I.C. Price, Re. 1. 
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dHBMlCAL SBRIBS-Hxmfd. 

VA im^o. II. BtailM in ih« Ohaairtry wd Fbyildloay of tbo^limTW of to Botol-VIno 
” (Ptoir Bid*) and of to (^mnarotiil Bloadilng of BoW-Tino 

WtAWtr, VM 3 .tJ>. It. Bahabkabitddbk. B.BC., I-Aic.: and V. 
Patwabdhak, B.AC. Price, Bo. I-S. T 

The Gaaea of Swa^ Bloe Boils, thrir Oomposttion and Belationsbip to 
the Osop, by W. H. Habbmoit, ir.Bo.; and P. A. Bubbakaria Aitbk, 
B.A. Price, Be. 1-8. 

The Experimental Error in BampUatE Bngaroane, by J. W. IiBaTi^bh, v.it., 
Bb.D., B.I.a Price, Be. 1. 

The PracUonel liiqnefacUon ^ Bice Start^ii, by F. J. Wartb, K.ec.; and 
O. B,‘Dababbkr. B. 80 . FricetBe-I. 
nte Yield and Oompoeition of the Milk of to Montgomery Herd at Pdn 
jmd Errors in Milk Tests, by J.W. IiKatubb, T.p,, Bb.D., F.I.O.; and 
A. O. Dobbs. Price, Be. 1 or Is. Bd. 

. YII. The System Potossiam Nitrate, Sodium Chloride, Water, by J. W. IiBATHBR, 
V.D., Pb.D., F.I.O.; and Jatimoba Nath Mhksrjm, b-a., b-bc- Price, 
Be. 1 or Is. M. 

, VIII. The Systems—(A) Water, Magnesium Carbonate and Carbonic Acid, (B) 
Water, Calrinm Carbonate, Magnesium Carbonate and Carbonic Acid, 
by J. W. Cbatrbb, V.D., ph.B., m o.; and Jatirbra Nath Sbk, m-a., 
• F.as. Pifoe, Re. 1 or Is. 6i2. 

Vol.Ill, No. IX. Studies of an Acid Soil in Assam, by A. A. Megoitt, b.8c., P.c.ov .Price, 
Be. 1-8 or 2s. 6<f. 
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BNTOMOLOQICAL 5BRIBS. 

The Bombay Locust—A report on the Inrestagations of 1903-01, by H. M. 

Lkfbot, K.A., r.K.8., F.E.8. Price, Bs. 2-8. 

The more Important Insects iiuorious to Indian Agriculture, by H. M- 
Lbfboy, M.A., F.B.B.. F.Z.B. Price, Bs. A (CHU 
The Indiui Surface CateipUlars of the Gemis AproUt, by H. H. Lkfrov, 
M.A.. F.B.B.. F.E.8. ; andO. C. Gbobk, B.A. Price, Be. 1-8. (Oaf o/print.) 
Individual and Seasonal VariaUons in HtloptUU TMvora, Waterhouse, 
with description of a new species oLHelopeltis, by Habolo H. Manh, 
n.so. Price, Be. 1-8. 

The Coocida attacking the Tea Plant in India and Ceylon, by E. B. Grrbx, 
F.K.8., F.i>8.: and Harold H. M anr. d.8c. Price, Be. 1. (Out of mriut.) 
The Mustard Sawfly, ^ H. M. LRrRoy, M.A., f.b.8.,f.z.s. ; andC. C. 

Gbohh, b.a. Price, Be. 1. (Out of print.) 

The Bice Bog. by H. H. LKFBor, u.a., f.b.s., f.z.b. Price, Re. 1. 

Remarks on Indian Scale Insects (Coeeid<r) Part III, by E. E. GaKBir, 
F.B.B.. f.zai. Price, Be. 1-8. 

The Bed Cotton Bug, by H. M. Lkfrov, m.a., F.X.B., F.z.8. Price, Be. 1. 
(Out of print.) » 

The Castor Semi-Looper, by H. M. Lefboy, m.a., f.k.b., f.z.b. Price, 

Rss Ss 

The Tobacco Caterpillar, by H. M. LkfROT, M.a., F.E.H., F.z.8. Price, 
Re. 1-8. 

The Cotton Leaf-Boiler, by H. M. Lefroy, h.a., f.e.b., f.z.s. Price, 
Be. 1-8. (Out o/j>rint.) 

Notes on Indian Scale Insects (Coeeida), by H. Maxwbll-Lbfboy, m.a,, 
r.B.8., F.Z.B. Price, Be. 1-8. 

Life-Histories of Indian Insects (Coleoptera —I), by H. Maxwbll-Lrfroy, 
H.A., F.E.8., F.Z.B. Price, Rs. 2. 

Life-Histories of Indian Insects—II. Soma Aquatic Jthynchata and 
CoUoptora, by D. Nowrojee, b.a. Price, Be. 1-8. 

Life-Histories of Indian Insects—III. The Rhinoceros Beetle (Oryelu 
rhtnaeoroi) and the Bed or Palm Weevil (Hhytuihophorut ferruginout), 
by O. C. Gbobb, B.A. Price, Bs. 2. 

The Food of Birds in India, by O. W. Mason, M.B.E.A.C., edited by H. 

Maxwell-Lefrot, m.a., f.e- 8., F-Z.S. Price, Bs. 7-8. 

Erl Silk, by H. Maxwell-Lefroy, H. A., f.k.b., f.z.8. ; and C. O. Gbobh, 
"8.A'. Price. Bs. 3. 

Tetriginse (AoridiimB) in the Aifrlcultural Research Institute, Pilsa, Bihar, 
wiui descriptions of new species, by Dr. J. L. BLancock, f.E. 8, Price, Be. 1. 
The Big Brown Cricket (BroekytrypM aehattnKS, Stoll), by C. O. GBoeH, b. a. 
, Prioe, Be. 1. 

LUe-Histories of Indian Insects—IV (Hyrutnoptera), by G. B. OoXT, 
B.A. Price, Bs. 2. ' ..■'k 

Inquiry ipto to Insecticidal action of some Mineral and other Compounds 
on Caterpillars, by H. Maxwell-Lefroy, 11.A., F.B.B., F.Z.B., and Br 8. 
FUtlow. b-so., F.o.a Price, Be. 1-8. 

The » Pwito ” Disease of Indigo, by A. J. Grove, ^bo. ; and C. C. Gbobh, 
b-a. Price. Be. lA or 2r. 6A ‘ 

Life-H)atories m Indian Insects—V. iopidopttra (Butterflies), by O. C. 
GhobB, b.a‘. Price, Bs. 2-8 or 3ii:' IM. 
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BACTBRIOLOaiCAL 5BR1BS. 

StudlM in Baoterlologionl Annlyiia of Indian 1,1910•llV^AC. JML 

HoTOBHraoir, b.a. Pric^ Ba. 2-8. . f, . 

Bangpnr Tobacoo Wilt, by O. M. HDT0Biii8ow/»a. Price, Re. 

. - 

VeTBKINAKV SeJKies. 

Anaphylaxia in the Larger Animals, by Major J. D. E, Holmes, Ii.a.I 
u.ao., M.II.O.V.B. Price, Re. 2. , 

.Salvanan in the treatment of Surra in Horses, Doga, and Babbits, by Major 
J, i). B. Holmes, yi.a:, u.so., m.b.c.v.8. Prioe, Re. 1-4.; 

Some more succeisful Experiments on the treatment of Surra in the 
Oamel with recommendations for Systematic treatment, by A. S. Lxesb, 
’M.R.av.e. Prioe, Be. 1. . . 

On the immune Bodies occurring in Anti-HinderpestSerudi, and on the 
Variations occurring in tbe Serum Proteins of Animals during 
Rinderpest, and daring Immunisation and Hyper-lmmuuisation, by P. 
Hartley, d.bc. Price, Bs. 2. • 

Some cases of Surr^ treated in the Field and in the Laboratory during the 
Autumn of 1911, by Major J. D. E.s Holmbs, m.a., d.sc., i.c.v.d. 
Prioe. Be. 1. • ' ' * ’ * e 
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Rinderpest '• FuTtRer Investigations on Questions oonnected with the Eco¬ 
nomical Production of Anti-serum, by Major J. D. B. Holmes, m.a., 
D.sc., 1 .Q.V.IM Price, Re. 1. 

Tbe Curative -Treatment of Haemorrhagic Se, Mcnmia in Cattle by the 
adrainlstratton of Iodine, and other notes on Chemiotherapy in Rtnifer- 
pest and Bftmorrhsgio Septicicmia, by Major J. D. E. HoLMBS, o-I.E., 
M.A., D.8C.yi.c.v.D. Prioe, Re. 1 or Is. 6<f. 

The Vitality of the Hcoiuorrbagic Septicamiia Organism outside the body, 
by Major J. D. E- Holmes, c.i.r., m.a., d.sc., i.c.v.d. Price, Re. 1 or 

l s. fW. • • 

Bursati, by Major J. D. E. Holmes, c.i.e., m.a,, d.sc.. .m.r.c.v.b. Price, 
Re. 1-8-0 or 2». 3d. 

Experiments on the treatment of Surra in Camels, by U. E. Gross, 
H.H.C.V.8.. D.dtB., A.BO. Price, Re. 1 or 1*. 6a. 

Anthrax—Some BxperimeRts on the Immunising effect of the Simultaneous 
Injection of an Anthrax attenuated virus and an Anthrax Anti-semm 
by Major J. D. E. Holmes, c.i.b., m.a., d.8c., m.r-c.v.s. Price, Re. 1 or 

l t. 6rf. • 


BULLBIINS lS5UeU BY THE AQRICULTUKAL KBABARCH 

INSTITUTE, PU5A. 


Bo. 1. 
No. 2. 
No. 3. 
No. 4. 
No. 6. 
No. 6. 
No. 7. 
No. 8. 

No. 9. 

No. 10. 

No. 11. 
No. 12. 

No. IS. 

No.el4. 

No, 16. 
No. 16. 


Notea on Cotton in Bihar in *1904, by H. M. Lsbroy, M.a., r.E.8., r.B.8. 
Prioe, Aa 4 or 6<f. 

An Outbreak of Cotton Peats in the Punjab, 1905, by H. M. Lefrov, m.a., r.B.8., 
r.Z.8. Prioe, As. 6 or Id. 

The Exteneion of Jnte Cultivation in India, by R. 8. Futlow, b.8(l, r.c.8. 

Prioe, Aa IS or It. 2tl. (Out qffxrint.) ^ 

First Report on the Fruit Experiments at Pdaa, by A. Howard, m.a., a.r.o. 8., 
r.o.s. Price. Ai. 6 or 8d. . 

Report on Trials of the South Afrioan Locust Fungus in India, by B. J. Buxlbr, 
M.B.. r.L.a i and H. M. LarROV, m.a., r.B.a, r.B.8. Price, Aa 2 or Sif. 

The Tloha Infesting Domesticated Animals in India, by O. Warbdrxom, m.a. 

Prioe, Aa 4 or 6d, -• 

A Preliminary Aooount of the Biting Flies of Iitdis, by H. M. LarROT, M.A., r.R.s., 
r.Z.a Prioe, Bo. 1 or It. Od. (Owf qf print.) 

OffldllfeRnd Recommended Methods for use in Chemical Laboratories of tbe Depart¬ 
ments of Agriculture in India, by J. Waltbr LbatAer, rh .D., _ r.I.o., r.as., 
Price, Aa 4 or ed. ^ * 

Report on Ooeonut Palm Ditosse in Travanooro, by B. Jf Bgn.BR, m.b., r.L.B. 

Noe, Aa 6 or 62. ' gT 

Treatment and Observation of Oibp Pests on the Pdsa Farm, by M. LerBOV, m.a., 
r.R.8.,r.E.B.; and O. a. Mi8RA, B.A. Prioe, As. 6 or 7d. fl 
On Flax Dodder, by A. Howard, M.a., A.R.o.a. r.c.a r.L.8.. Price, Aa. 4 or 8d. 

The Making^nd Oare of Lawns in India, by A. Howard, m.a.,^.r.o.m r.o.a r.L.B. 
Prioe, Aa 4«iv6d. {Out q/ print.) 

SugaroaisaWMnPartabgarh Experiment Station, by O. OlahR, r.LO.; and Khan 
Bahadur 8, M. Hadi, m.B.a.0., M.R.A.a Prioe, As. 6.or M. 

The Milling and Baking Qnalities of Indian WheaU, ^ ^.dMowARD. M.A., A.R.C.B.. 

iho.8. r.L.a ; and Oabbirllb L. O. Howard, m.a. IWoo, As. 4 or 9d. • 

Note on the Extension of Oultlvation of Fibre Plants in mndia. Prioe, As. 6 or Sd. 

* Second Boport on tbe Fruit Experiments at P^ga. by A. Howard, m.a., A.R.o.a, 
r.L.B. rae8,4As^6or 
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Vhe*iliUing iXd ^akin^ Ooalitiea of Indian WUeiiU, No. 2. .SfTL 

Bolootion* tested fii 1909, by A. Hk ard, ji.a„ a.b.o.8., k. 1,.8.; and GabrUcllb 
H6wABr>, M.A. Fpoe. Ajb 0 o-< - .* „ . ... ! . 

Uepoi^bn the Outbreak of BliBtei>flKgIit on T6a in the Durieelmg Oistru-t liMaBS-OPf 
■ by. W. kfoltAB, M.A., B.8e. PrJoe, Ito. 1 or If. 6d. ^ v 

Idst of Names used in India for Csramon Insects, compiled in theua,.'. •Ajory'oflhli. 
Imperial Biitomotogiat, Fdap. Prioe, As. 12"or If. 2d. ■ ' . "-r- - f" 

. Menloraiidiim on Indian Wheat for theHritisli Market, by Sir Jahbs WllBON, K.C.8.1. 

. Price, As. 4'or 0fl. . - , . 

No. 21. Memorandum regarding leading Kuoalypts suitable for India, by F. JioOTH- 
'Tdokbr, Krloe; AK AorOd. ((hU (if print.) 

> Ho. 22. Thb MiUin/f and' Qakine Qualities of Indian Wheats, No. 3. Some New Pilsa 
HybridsAeSted ip 1910, by A. Howard, x.a„ A.R.O.S., f.R.B. ; and Gabbixllk Jj. 
0. Howard, m.a. Priop, As. 7 or 8d. 

No. 23. Inseollcidot—Mixtures and'Bocipra for use against Insects in the Field, the Orchard, 
the Garden, and the House, by H. M, Lufroc, m.a.. f.k.s., f.r.b. Second edition, 
revised with manyi additions by T. Baihbrioob Frictcrkr, r.n., F.X.B., F.z.a. 
Price,'A si 12 ot II. 2d. 

No. 24. The Indian Baltpe^ Industry, by IiRAxaBR, Fh.p., f.ro., f.o.h, ; and J. N. 

* MuKHBRJI,%A.,^8p. Price, As. 8 or 0d« ' 

No.'-25.' B^rtpnthe Ftas'Hxperiments oonduoted at H'loriah during the year lOlO-ii^ JjC. 

M. VAKDXKB^KqpTX. Price, As. 6 or 7d. ^ . 

No. 26. Note on thp present positioii'of Ootton Invest* ’.vtion in India, by Bbrnabd Cov. 
BHTBT, 0 ;^B. Price, As. 2 or Sd. 

Nos 27. Bxperifaents on .the Onltivation of Sugarcane .At .the Partabgorb Bzperiinent 
Stonoiu 1909-1 l,.d;ir O. Orarkr, ; H. E. AbRBtt, b.bo. ; and StrdZamik 
Hobain, b.a. ' Assisted ky B- O. BANBitJBE and In.iB HtresAiir. Price, As. 6 or 6d. 
No. 28. TheOultivatjignof Iiaoin.thePlainsof India, byC.S| Mihba,b.a. Price, As. 8 or 6d. 
(2nd edipw, rerised.) 

No. 29. Bn'ectionS'&r Ae Oa)tivatipnof Bri Silk. Revised ndi^qn. Prioe, As. 3 or 4d. 

No, 30. Report pnahe elax Experiments conducted at Dooriab during the year 1911-12, by 
. H. M. VaKDBBI^HOVB. ’ Price, .As. 1-6or 2d. 

’ No. .81. Experlmorfts on the Botanical Aroa,'OBWapur,.aod their becu-ing on Wheat 

OufldvsitiOR in the Hnited Province^,,by HAMartib Lbakb, m.a.; and Rau 
Prasad. Price, As.' 3 or 4d. /. 

No. 82. A Note on some Interesting Results foRovring the Internal Administration of Arsenic 
. in Ckmker and other Diseases ef the Feet in Horses, by Major J. D. E. Houirb, 

.. H.A., D. 80 ., M.B.O.T.8. Price.As. 2. orSe^ . - 

No.'33. Home Aspects of the .AgricnIturaV Development ot Bihar, by A. Howard, m.a., 
A.R.O.B., F.L.B. Price, As. 4 OT Sd. . - 

..e Diseases of Rioe^hy E. J. Bdtlkr, M.B., f.l.8 . Price, As,8 or Bd. 

R^mrt on Che' Flax Experiments oonduoted at Dooriah during'the year 1912-13, 
by'E. M. 'Vandrkbkkhovb. PtIm, As. 3 or 4d. 

Note on the M’Fadyeitn Btajnlng reaotiop for Anthrax Bacilli, by Major J. D. E. 
HoDMM. V.A., D.8C., M.R.O.V.B. Price. As..4 or Sd. 

Nee 37. Notes on Experiments with Sugarcane at Sabour, by O. Sombrs TayU)H, b.a. Price. 

AlB. 2 or Sd- . 

No, 88. Disintegration of Rioe Grains by means ofr Alkali, by F. J. Warth, u.8c. ; 

and Di B. DasaABRIT. b.bo. Price, As. 6 or Td.'V 
No. W. . Instructions for rearing Miilbenw Syk-worms. fay^£ N. Dr, m.s-a. Price, As, 4'or Sd. 
49. Green Manuring Experiment, 1912-13, by C- BS. nDTcflutBOir, M.A.E..b. ; and 8. 

, c Miuio^. M.A., 8 .B 0 . Price, As- 4 or Sd. . 

No. 41. The ute of Swiet Jowar {8brgbum''sp.) as whonree ql^ommesObU Sugar or as ' Fodiler 
and the variation in Composition of the crpp dpring ^lewth by H. B. Aknett, 
RBo*. F.LO.r F.O.a.. M.8.E.A.0. Price As. 2 or 3d. . . ' 
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